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ot nattiral’'cbnditk)ns of this coontry, something that tends to the 
production of live stodc of exceptional quality. It is supposed 
that Idle finest of our strains are subject, under other conditions, 
to an inevitable process of deterioration. One often hears it said 
that, however many good specimens of this w that breed are 
taken by overseas buyers, those buyers will in due time feel 
obliged to return for more. But this is a vain hope. It is true, 
of course, that good stock, transferred to a new and less favour- 
aihle environment, may fail to show its true quality. But the 
deterioration is apparent rather than real ; it affects the indivi* 
dual and not the breed. The only thing that can lead to real 
deterioration is a lack of skill or care on the part of the breeders, 
and it is obvious that the skill of our overseas competitors is no 
longer to be rated low. Indeed competent judges tell us that 
already there are as good Herefords in the United States as in 
England, as good Eomney Marsh sheep in New Zealand as in 
Kent, as good beef Shorthorns in Argentina as in Aberdeenshire. 
At the least, then, other people can imitate our methods and re- 
peat our successes. 

Another and more serious problem is presented by the poor 
quality of much of our commercial stock. Overseas visitors, if 
they are candid, often express surprise at this. Aware as they 
are of the high quality of our exports, they come with the ex- 
pectation of finding every other farmer a pedigree breeder, and 
the other half owners of highly improved grade or cross-bred 
herds. What they do find is an astonishing proportion of 
mongrels and of nondescripts. Of course it would be absurd to 
deny that there is good stock of certain classes in certain districts. 
But there are few areas where all the types — ^beef and dairy 
stock, sheep, pigs and horses — are uniformly of good quality, 
and there are too many where the general average is bad. More- 
over the average is improving at a lamentably slow speed ; indeed 
it is possible, without being an inveterate pessimist, to doubt 
if it is really improving at all. Our draft horses undoubtedly 
have bigger feet and closer action than those of a generation ago. 
It is less certain whether they work harder or live longer or eat 
less. Our meat animals come to the block at earlier ages, but at 
smaller weights and with more intensive feeding; there are no 
experimental results to show that they make larger or more 
economical live weight increments. 

If it be true that we have a plentiful supply of high class pedi- 
gree stock in the country, it ought to be an easy matter to bring 
about a rapid grading up of our commercial flocks and herds. 
It ought to be a matter of obvious self-interest for the plain 
farmer to use a good pedigree sire, always supposing that such 
can be obtaiaed at a reasonable price; and prices for pedigree 
sires are on the whole very moderate; at least it is notorious 
that pedigree breeders, as a class, do not make extravagant 
profits. But the plain farmer is often quite unconvinced about 
the merits of pedigree stock from fiis own strictly commercial 
point of view. He has no confidence in the aims and methods 
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of pedigree breeders. Often he has been confirmed in his opinion 
by bitter personal experience — ^has bought perhaps choice pedi- 
gree heifers that gave no milk, show gilts that were hopelessly 
nnproUfic, highly bred sheep that produced weak and puny 
Itunbs. Probably he may admit that an infusion of pedigree 
blood, made with discretion and for a particular purpose, may 
be advantageous. But usually it will be found impossible to 
shake him in his main conviction, that fully pedigreed stock, 
used for ordinary productive purposes under ordinary farm con- 
ditions, will not pay. 

If there be any justification for this attitude — and it seems 
there is a good deal — ^it must follow either that pedigree breeders 
are aiming at something different from ordinary commercial 
usefulness, or else that the system of breeding which they follow 
is seriously at fault. Of course it is true that in the live stock 
economy of the country there is a place for breeds that do not 
possess all the qualities that go to make commercial usefulness. 
A breed like the Border Leicester, whose function is to provide 
crossing sires, must be judged not by its own commercial merits 
but by those of its crosses. The mutton of the Border Leicester 
is almost too fat to be eaten, yet the breed is a very valuable 
mutton breed. Again, if one wants a Shorthorn bull to cross 
with Galloway cows, in order to produce butchers’ cattle, it is 
of no consequence that he belong to a prolific or a milky strain ; 
size and thickness of flesh and early maturity are the only things 
that count. But obviously, in the case of the majority of our 
breeds, this one-sided sort of excellence is not enough. Even 
when the production of cross-breds is the ultimate object in view, 
as it is in most schemes of commercial meat production, it is 
essential that the foundation stock — the female side — should have 
a measure of all-round merit rather than super-excellence in one 
or two special qualities. Indeed it is probably true that here 
hardiness, prolificness and milking capacity are of more conse- 
quence than early maturity or quality of meat. In other cases, 
notably that of milk production, cross breeding is not a suitable 
method for producing commercial stock. In order that she may 
milk, a dairy cow must breed, and if she be a cross bred her 
progeny will, in a generation or so, be mongrels. 

The bulk of our stock, if it is to be improved at all, must be 
improved by systematic grading, that is to say by the repeated 
use of males of high quality, all of the same breed. The most 
important function of pedigree breeders is to produce stock for 
this purpose, stock which under any reasonable test will show 
itself to be a real business proposition for the coinmercial farmer. 
And this is just what the pedigree breeders, on the whole, have 
conspicuously failed to do. They have effected marvellous im- 
provements in certain respects ; in other respects they have been 
content with a standard of merit that ho plain farmer can 
tolerate. It is for example a self-evidept proposition thsit a 
dmry cow cainnot pay for her keep unless she pjrrauces a reason- 
able quantity of milk; yet it is well known that, when milk 
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records began to be demanded, many prize winning strains of 
dairy stock were found to be worse than indifferent milkers. 
Any commercial pig breeder knows that the thing that makes 
for profit, above all others, is the ability of the sows in a herd to 
produce large litters of thriving pigs ; supposing that pig record- 
ing becomes standard practice, will it be found that our highly 
improved pedigree herds are those in which this characteristic 
is most markedly developed? Again, most people will agree that 
in mountain sheep the most important quality is ability to live, 
to survive periods of scant food and severe weather; what test 
of hardiness do our ram breeders apply when they house their 
sheep during winter and feed them on cabbages and cake? 

A great part of the trouble arises because showyard standards 
and the showyard point of view have become an obsession with 
our pedigree breeders. The standard of points adopted in the 
judging of a particular breed or type of live stock is at the best 
a very partial and incomplete measure of real worth. If for 
example we set out to judge a class of beef cattle (which offer a 
relatively easy problem) we adopt, to some extent, the point of 
view of a butcher, and consider the value of the different animals 
per unit of live weight ; we have a certain standard in mind about 
what constitutes an adequate size for a given age ; we have 
certain more or less arbitrary notions about symmetry of form 
and about breed points, such as the set of the horns or the colour 
of the nose or the shape of the head ; and having weighed up 
excellencies here against defects there we hand out the prize 
tickets. We know very well that our judgment, so far as it has 
been based on butchers’ points, might easily prove to be wrong 
if the cattle were slaughtered and the carcases valued, in any 
case we have taken no account of the cost of production of the 
various animals because we have no data bearing on the question, 
and it may well be that, if the cattle were slaughtered and the 
carcases sold on the spot, the worst beast in the class would 
leave the largest profit (or the smallest loss) to the producer. 
We may indeed flatter ourselves that we know the marks of a 
“ good doer ” ; but if we put ourselves to the test, if we grade 
a lot of store cattle on their appearance and then put them up 
for experimental feeding, we shall generally find that we have 
made but a sorry attempt at the business. 

The showyard at its worst comes near to losing sight of com- 
mercial realities altogether. This is perhaps most likely to 
happen when a particular breed is taken up by moneyed men 
without the hope or the intention of financial gain. It is the 
custom to regard such men as benefactors to the farming com- 
munity, and it is doubtless true that their intentions are generally 
of the best. But few of them are numbered among the great 
live stock improvers. Bakewell and Amos Cmickshank and 
Hugh Watson were not moneyed men and did not breed stock 
for their amusement. 

Another evil of the showyard is its tendency to encourage 
grossly unnatural methods of feeding and management. It ia 

4 



1929 ] BBCLAMATION OF PEAT LAND IN NOBItiEBN BOBOFE. 


a truism that prizes are as often as not awarded to the best fitted 
rather than to the best animals. The art of “ bringing out ’ ’ stock 
— ^in plain language the art of disguising faults — ^has made more 
progress than the art of breeding. It is not merely that all this 
“ bringing out ” is a waste of skilled labour and good food. It 
happens in certain breeds that the most suitable raw material 
for showing is not the naturally good animal, but rather that 
which will respond to wholly unnatural treatment and whose 
faults are of the kind that can be disguised. A thick fleshy bull 
calf with a high tail head or a slack back is useless to the showing 
man, but an ill-thriving, thin-fleshed beast, if he has a good head 
and straight lines, possesses great possibilities. A small ram 
lamb from a mother with no milk — ^a lamb that would be a 
“ shot ” if he were a wether — may yet be just the one to be 
manufactured into a prize shearling. 

It may be freely admitted that Shows have, in the past, done 
a great deal for the improvement of our stock ; but it is seriously 
maintained that they have to a great extent outlived their use- 
fulness. It is not suggested that all Shows be abolished. 
Probably their most whole-hearted critics would spare the big 
national Shows and the Annual Shows run by the Breed 
Societies. But the number might be greatly reduced with ad- 
vantage. Prize winning might then cease to be regarded as an 
end in itself and showing might cease to be a business. Whether 
or not this can be effected, it is certain that some other and more 
efficient method must be devised for measuring the real merits 
of our stock. There is already a Pig Recording and Pig Testing 
scheme in being. There are Egg Laying trials and there are 
Milk Recording schemes, which with all their faults have proved 
of great value. It only remains to apply the same principle, the 
principle of a direct test of utility, to the other classes of stock. 


RECLAMATION OF PEAT LAND IN 
NORTHERN EUROPE. 

W. G. Ogg, M.A., B.Sc., Ph.D. (Cantab), 

JCdmburgh and East o/ Scotland College of Agriculture, 

Vast areas of the land surface of northern Europe are covered 
with peat, and this peat covering varies greatly from place to 
place in thickness, composition, state of humification and 
moisture conditions. 

Peat formation occurs when conditions are such that the 
decomposition of plant remains is inhibited or prevented, and it 
is by no means confined to cold and wet climates. Absence of air 
through water-logging, the presence of acidity, shortage or 
absence of nutrients necessary for the organisms which bring 
about decomposition, are conditions all of which favour the 
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formation of peat. These conditions are most frequently met^ 
with ; — 

1. Where the climate is humid and cool. 

2. Where the soil is poor in bases owing to eithw the 
nature of the parent material or the leaching of these bases 
from the soil. 

3. Where the land surface tends to be flat or has hollows 
without drainage. 

In many places peat exists at the present time under condi- 
tions which do not appear favourable to peat formation. Such 
cases can often be explained by the different circumstances in 
earlier times. Probably the conditions during the period follow- 
ing the glacial epoch were extremely favourable to peat forma- 
tion, and in many places the peat is now in process of decay. 

Peat may vary in thickness from a fraction of an inch to 30 
feet or more, and in degree of decomposition from practically 
unaltered plant remains to structureless colloidal material. In 
section, a peat deposit often shows various stages from black 
colloidal highly decomposed material at the bottom to brownish 
undecomposed plant remains and litter on the surface. 

Peats vary greatly in composition, and this is largely due to- 
differences in the nature and chemical composition of their con- 
stituent plants, and indirectly to the differences in composition 
of the water or soil in which the plants grew. The moisture 
condition of the peat depends especially on the nature of the 
underlying soil and on the climate. 

Peat lands may he arranged in three main groups — ^lieath, 
moor and fen. When typically developed these differ from each 
other very markedly, but intermediate forms occur which are 
sometimes difficult to place. 

Heathland Peat. — The peat layer of heathland is thin — ^vary-, 
ing from a fraction of an inch in the south and south-east of 
England up to 8 or even 12 inches in certain parts of Scotland. 
The substratum is usually sandy or gravelly and the rainfall 
moderate. According to Tansley most of the German, Belgian 
and southern English heaths occur in regions with an annual 
rainfall between 25 and 40 inches, but the Cornish heaths and 
those of the eastern highlands of Scotland often have a rainfall 
of 40 to 60 inches. Typical heathland peat is rather a dry 
and usually strongly acid humus (German Trockentorf) and con- 
tains a considerable admixture of mineral matter, but the thicker 
peat of certain Scottish heaths is often wetter in character and 
consists of relatively pure -humus. 

The sandy substratum is impoverished in mineral salts 
through leaching, and the humus and iron compounds which 
are carried down frequently form a hard pan below the surface. 
The dominant plants in heathland are heather {Calluna 
vulgaris), other members of the Ericaceae, lichens and mosses. 

Ueorland Peat. — The term moorland is employed in many 
Ccmtinental countries to denote all areas covered with more oT 
less deep peat. In tliis country the term is restricted to thh 
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areas of deep peat poor in bases, but in popular language it is 
often apjdied also to what ought properly to be termed heathland. 
Many of the Scottish so-called moors, for example, are really 
heaths. 

Moorland peat ranges from less than a foot to over 30 feet 
in thickness. There are several varieties which differ consider- 
ably in character and composition, but they have in common 
the properties of strong acidity, low content of mineral salts 
and relatively high moisture content. The water concerned in 
the formation of moorland peat is usually rainwater or ground- 
water very poor in bases. 

Moorland is sometimes divided into ; — 

A. Upland Moor — occurring on plateaux and hill sides 
in regions of high relative humidity. 

B. Lowland Moor — ^not dependent on high rainfall, but 
developing where there is surface water or ground water 
poor in bases. 

It is more satisfactory to sub-divide moorlands according to 
their plant associations. 

The most important types found in this country are as 
follows ^ : — 

1. Bog Moss or Sphagnum Moors. — The various speciesof bog 
moss are the chief constituents, and owing to the habit of growth 
of sphagnum, the clumps of vegetation in this type of moor are 
highest in the centre and slope towards the edges. This convex 
appearance of the surface led to the term “ Hochmoor ” being 
applied to such moorland in Germany, and the term has been 
translated into English as “ High-moor.” This, however, is 
rather misleading as it may convey the impression that such 
moors occur only at high altitudes, and Dr. W. G. Smith 
suggested “ Hump moor ” as a better English equivalent. 

The term ‘‘ Hochmoor ” is often used in Germany for all 
the varieties included in this paper under the heading “ Moor- 
land.” The sphagnum type of moor is much more common in 
certain Continental countries than in Britain. 

2. Cottongrass Moors. — Species of cottongrass (especially 
Eriophorum vaginatum) are the dominant plants in this type of 
moor, which usually occurs on plateaux at considerable altitudes 
and is frequently deep and wet. 

3. Scirpus Moors. — Scirpus caspitosus is the dominant plant, 
but heather, cottongrass, bog moss, &c., are also found, and the 
peat is usually deep and water-logged. Moors of this type are 
abundant in tlie north-west of Scotland and in the Hebrides. 

4. Bheberry Moors. — The chief plant is the blaeberry 
(Vaccinium Myrtillus), but other plants such as the crowberry, 
heather, &c., also occur. The peat is usually of a drier nature 
than in the types of moor already mentioned and it is often 
comparatively shallow. 

‘ Fuller deBcriptions »re giren by Levis, Moss, and W. 0. Smith in Tansley's 
fj/fM of British FegetutioHj, (Cambridge, Itll.) 
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5. Heather Moore. — ^The most abundant plant is heather 
(Calluna vulgaris), and the peat of this type of moor is also of 
a rather dry and shallow character. It is usually from about 
1 to 4 feet thick, and where shallow it contains a considerable 
admixture of siliceous mineral matter — ^merging imperceptibly 
into heathland peat. 

6. Grass Moors. — This type has been described by W. G. 
Smith as intermediate in composition between the Scirpus moor 
and siliceous grassland. The vegetation is composed mainly of 
a variety of grasses, rushes and sedges, and the soil is peaty but 
richer in mineral constituents than the other moorland types, 
acid in reaction, and usually resting on an impervious subsoil at 
shallow depth. 

Fenland Peat. — This term is applied to deep peat relatively 
rich in mineral salts and alkaline or slightly acid in reaction. 
Such material is usually formed along lakes, estuaries or river 
valleys where the water is rich in bases. Moor of this class has 
a flat or concave surface in contrast to the convex surface of 
Hochmoor, and has been termed “ Flachmoor ” by the Germans. 
The term “ Niederungsmoor,” also used in Germany, is probably 
a better equivalent for our fen, as Flachraoor may be poor in 
mineral salts. 

The difference between fen and moorland peat is reflected in 
the marked difference in vegetation. As in the case of moorland, 
the fen vegetation is not everywhere the same, and sub-divisions 
can be made on this basis. Here it will be sufficient to distin- 
guish two main groups — 

A. Fen proper, in which sedges and grasses pre- 
dominate. 

B. Carr, in which the plant association consists largely 
of trees and shrubs. 

Both groups are found in East Anglia and in smaller areas in 
other parts of the country. 

Intermediate T3rpes of Feat Land. — As might be expected 
there is no sharp line of distinction between moor and fen. 
Various intermediate forms occmr and under certain conditions 
fen may pass into moor — the German “ Uebergangsmoor.” 

The average differences in the chemical composition, and in 
the plant food content per acre in the surface layer, of the 
different types of peat are given by Brofessor Tacke as follows : — 


TABLE I. 

Percentage in dry matter. 


Tjpe. 

Nitrogen. 

Phosphoric 

Acid. 

Potash. 

Lime. 

Fea peat 


0-26 

0-10 

2*50 

Intermediate forms 


0*20 


100 

Moorland peat 


010 

0 05 

0*85 
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TABLE II. 

Lbs, per acre in the surface 8 inches. 


Tyi«. 

Nitrogen. 

Phosphoric 

Acid. 

Potash. 

Lime. 

Fen peat 

10,704 

1,070 ! 

267 

17,840 

Intermediate forms 

7,136 

624 

178 

3,568 

Koorland peat 

2,676 

223 

89 

713 


The above figures show how enormous are the differences 
between the different types, and how necessary it is to take 
account of these differences in agricultural treatment. The fen 
peat is much richer than the moorland peat in nitrogen, phos- 
phoric acid and potash, but the greatest difference is in lime 
content, where the one has 25 times as much as the other. 

Utilisation of Peat Lands. 

Possibilities of utilising the vast areas of peat have been 
considered in every country. Thoughts were no doubt first turned 
to the utilisation of the peat itself as fuel and also as litter. 
Cheap coal has greatly curtailed its use as fuel in recent years, 
but attempts are being made to overcome high labour and trans- 
port costs by mechanical methods of obtaining the peat instead 
of hand cutting, and by further drying and compressing into 
briquettes. 

The utilisation of peat land for agriculture and forestry has 
also received attention from very early times. In this connection 
the different varieties of peat already described must be taken into 
account. That the early cultivators discovered that peat was not 
all alike is evident from the fact that in this country most of the 
fenland peat has been cultivated for many years, w^hereas the 
greater part of the moorland and heath is still in its wild state 
and practically waste land. 

Fenland peat, as was evident from Tables I and II, is much 
richer in plant nutrients and especially in lime than the other 
types, and in some oases only draining is necessary to enable 
satisfactory crops to be grown for a time on this class of land. 

With moorland and heath, however, the difficulties are much 
greater, and although considerable areas of our present culti- 
vated land were undoubtedly at one time heath or moor, they have 
only gradually been brought to their present condition by years 
of patient cultivation and improvement. Reclamation of such 
land on these lines is impossible at the present day, as it would 
involve a long period of totally unremunerative cultivation. 

Increased knowledge of tlie properties and requirements of 
the different kinds of peat, the advent of artificial manures and 
improvements in cultivation machinery have, however, opened 
up fresh possibilities. Here and there experiments have been 
tried on our moorland peats by more modern methods, but no 
extensive work has been carried through and no organisation 
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exists to study aud encourage the agricultural development of 
peatland. 

In other countries it is Tery different. Most of the northern 
and some of the central European countries have for many years 
made a scientific study of moor cultivation and are gradually 
reducing their areas of waste land. Some of this work has been 
earried out by the governments of the various countries, some 
by agricultural and forestry schools, and a very important part 
of it by moor cultivation societies. Certain communities have 
also carried out reclamation work, and a great deal has been done 
by private individuals. 

Examplw of State Reclamation Work. — In every country 
where such work is going on, the State takes part in it indirectly 
by making grants to the peat societies aud colleges. In some 
countries it has taken a direct part, and, as examples, a brief 
account will be given of some of the peatland activities of the 
German and Danish governments. 

North-viest Prussia . — ^In 1876 the Central Moor Commission 
was set up to act as technical adviser to the Prussian Ministry of 
Agriculture, and at its instigation an experimental station was 
established at Bremen to study the cultivation of moorland, of 
which well over two million acres still remain uncultivated in 
Prussia. The valuable work carried out at this station has had 
a very beneficial effect not only in Germany but in many other 
countries. In addition to the large and w'ell equipped laboratories 
in Bremen there are one or two sub-stations, several experimental 
farms and many demonstration areas, where methods of draining, 
cultivation, manuring and cropping are studied. 

The practical outcome of tliis scientific work has been the 
cultivation of large areas of waste moorland, much of it Hoch- 
moor, in north-west Prussia. Examples of reclamation success- 
fully carried out during the past few years may be seen at 
Wiesmoor, Konigsmoor, Dortmund, and other places in that 
neighbourhood. Some of the work is carried out by convicts, 
and during the war prisoners w'ere also employed on it. A good 
description of the reclamation of Ostenholzer Moor, Hanover 
(Royal Prussian lands), has been given by Mr. G. B. Farlam,^ 
who as a prisoner of war w'as engaged on this work for three 
years. 

The work at Stadtgut Dortmund, near Oldenburg, was com- 
menced in 1919. Up to the present 1250 acres have been culti- 
vated at a cost of about £24 per acre, and the results obtained are 
highly satisfactory. 

Bavaria . — In Bavaria, where the area of moorland is about 
850,000 acres, a State institute for moor cultivation was estab- 
lished in 1900 at Munich, and a moor cultivation commission 
was also appointed by the Ministry of the Interior. The purpose 
of the State institute is to develop moor cultivation and to give 
advice to farmers on moorland problems. It has now numerous 
experimental stations and demonstration areas, and during its 

* Journal oftlu Board of AgrieuHure, 26, 691 (1919). 
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28 years’ existence has reclaimed over 25,000 acres of waste 
land. The farm at Bernau is an excellent example of what can 
be done in the way of successfully cultivating acid peat land, 
and a recent achievement is the farm at Weitmoos, where over 
300 acres of moor have been reclaimed and are now highly pro- 
ductive. 

The scientific work of the Bavarian Institute is also well 
known. 

Denmark . — An interesting example of State reclamation work 
is going on at the present time in Denmark. During the war- 
time shortage of fuel the Government appointed a commission 
to look into the development of the country’s peat resources. 
This commission decided that when the peat for fuel was 
removed, the surface layer should be replaced on the underlying 
ground and cultivation carried out on the system which is adopted 
in Holland. At the end of the war, when coal had again become 
plentiful and there was much less demand for peat fuel, the 
government commission recommended that the agricultural 
development of moorland should be continued without removal 
of the peat. 

The result of the proposal is a project for the reclamation of 
the Vildmose, a large area of sour peat land in the neighbourhood 
of Aalborg in Jutland. In 1921, 7000 acres of this bog were 
purchased by the government, and the work is being carried out 
under the direction of a small Peat Beclamation Committee of 
which a former Minister for Agriculture is chairman. Already 
about 3,000 acres have been successfully brought into cultivation 
at a cost of £29 per acre, of which £5, 10s. per acre represents 
the cost of the land. The land is laid down in pasture and is 
rented out to farmers for grazing. Some of the cattle come from 
a considerable distanc-e, and for an inclusive charge of about 
£2, 8.y. per acre the land ih manured, fences and drains kept in 
order, and the cattle watered and tended for the season. 

It is intended that the land will be sold eventually, but it 
is considered very desirable to have control of the manuring 
and stocking of such land for the first few’ years. 

The Work of Agrricoltural and Forestry Schools. — ^In every 
country where there are extensive areas of peat land, the culti- 
vation and treatment of such land naturally form a part of the 
activities of the agricultural and forestry colleges. 

The peat land experiments being carried out at the Norwegian 
Agricultural College at Aas may be taken as an example. There 
is an area of bog moss adjoining the College, and part of this was 
brought into cultivation 50 yeai-s ago and forms excellent per- 
manent pasture. Experiments on an adjoining area of the 
uncultivated bog W’ere laid down a few years ago. The land is 
fairly deep sphagnum peat with a very acid reaction, and the 
natirral vegetation is largely heather. The heather was bmnt 
off, but the raw surface layer was not removed before cultivation. 
Various dressings of lime, phosphates, potash and nitrogen were 
applied and the effects of these on pasture are being studied. In 
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Addition to the field work, laboratory and pot culture work are 
^ing on. 

A good example of the scientific study of peat land for forestry 
purposes is the work of the Swedish Institute for Experimental 
Forestry. In the well-equipped laboratories at Stocl^olm, the 
study of humus and questions of nitrification form an important 
part of the work. There are also four experimental fcwests, and 
a very fine study of the soils and vegetation of two of these 
(Kulb^ksliden and Svartberget in northern Sweden) has been 
carried out. These areas include large stretches of peat bog, 
and at the present time a part of the great sphagnum bog (the 
Plakayalsmyren) is being drained for experimental work. 

Moor Oultivfttion Societies. — One of the features almost 
invariably associated with the utilisation of peat land abroad has 
been the formation of moorland and heathland cultivation 
societies. Probably the oldest is the Danish Heath Society 
formed in 1862, and this was followed by the formation of 
similar bodies in Germany (1883), Sweden (1886), Holland 
(1888), Finland (!1894), Austria (1900), and Norway (1903). 
These societies differ from one another considerably in constitu- 
tion and function, but they have much in common. They are 
voluntarily organised bodies formed for the purpose of encourag- 
ing the reclamation of waste land. In some cases the utilisation 
of peat for litter and fuel is also studied, and some of the societies 
deal with forestry as well as agriculture. The members pay a 
small subscription, and the remainder of the money is obtained 
in the form of grants from the government, agricultural societies, 
“ county councils ” and private individuals. The societies have 
as a rule a central laboratory, a pot culture station, an experi- 
mental farm or farms and demonstration plots. The functions 
of the societies are as follows : — 

1. To ascertain the extent and nature of the peat land 
of the various countries. 

2. To study chemically, bacteriologically and botanically 
the various types of peat. 

3. To study the agricultural and forestry possibilities by 
means of pot culture and field experiments. 

4. To disseminate information regarding the work by 
means of publications, lectures, and demonstration plots. 

5. To give advice and assistance to farmers regarding 
the cultivation and improvement of peat land. This help 
often takes the form of arranging loans, lending or hiring 
the expensive peat cultivation machinery, and obtaining 
lime or marl at favourable rates. 

During the last 70 year’s the area of uncultivated land in 
Jutland — ^largely heath — ^has been reduced by more than half, 
and in this work the Danish Heath Society has played a very 
impoirtant part. The society has its headquarters and laboratories 
at Vibwg, and a staff of about 100, a large number of whom 
are agric^tural graduates. Much attention is devoted to affores- 
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tation and the provision of shelter belts as well as to agriculture. 
One of the most notable achievements of the society has been 
the organisation, in conjunction with the government, of a cheap 
supply of marl. A survey was made of the marl deposits and 
light transportable rails laid down to facilitate transport. 

The Swedish Peat Society was founded 43 years ago by Carl 
von Feilitzen, and from small beginnings has developed into a 
very well-equipped organisation with the following staff : — 
director, botanist, two chemists, assistant at the experimental 
garden, three consulting engineers, a superintendent at the 
experimental farm at Gissclas, and a manager at the farm at 
Flahult. There are excellent laboratories with library and 
museum, a pot culture station and an experimental garden at 
the headquarters of the society at Jonkoping, which is over 100 
miles further north than Edinburgh. A few miles away at 
Flahult a farm was established in 1890 on 272 acres of moorland , 
and of this 180 acres consist of acid moor (Sphagnum type) 
having an average depth of 10 feet. Results of great value have 
already been obtained from this farm, and crops are grown whicli 
compare favourably with those on farms w’ith good mineral soil. 

In 1920 the society purcha.sed 250 acres of land of the fen 
or carr type at Gisselas, over 300 miles further north than Kirk- 
wall. In spite of the rigorous climate excellent results have been 
obtained, and it is diflScult to realise that eight years ago the 
farm was an area of waste land. The cost of this reclamation 
work in 1921-1922, when prices w^ere considerably higher than 
they are at present, was estimated at £21, 5s. per acre. The 
annual grants w'hich this society receives have increased from 
£800 in 1890 to over £5,500 at the present time. 

Reclamation by Communities and by Private Individuals.— 
Examples of private reclamation work are to be found in Jutland. 
Near Viborg considerable areas have been brought into cultiva- 
tion recently at a cost of £11 to £12 per acre, but it was not 
necessary in these cases to have the drains very close together. 
Since reclamation by individuals was often unsatisfactory because 
of patches left unreclaimed, the plan now usually followed is for 
the owners of a piece of moorland to form an association to carry 
out the work as a whole. The association appoints a committee 
of four or five members who take out a loan and arrange with 
the Danish Heath Society for the hire of a moor cultivator and 
for a supply of marl. The moor cultivator, which is a verj' 
expensive implement, is hired out at about £1, 10s. per acre, 
and this includes driver and petrol. 

Similar projects are going on at Rhinluch, a stretch of over 
30,000 acres of fen land near Berlin. Main drains have been 
constructed for the whole area with the aid of government funds 
by the Rhinluch Melioration Genossenschaft, which also sees to 
their upkeep. This fen belongs to private individuals, and when 
half the farmers of any area decide they wish to reclaim their 
portion they form an association, which the others can be com- 
pelled to join. The government gives grants and loans to the 
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ftBBociati<m, which carries out th« secondary draining, hires a 
moor cultivator and generally administers the reclamation. One 
farmer stated that he purchased an area of this fen (uncultivated) 
at £12 per acre; cultivation by the association cost ;£11 to £12 
per acre — ^making a total cost of £23 to £24 per acre without 
buildings. 

In Holland, the town of Assen during a period of unemploy- 
ment utilised the services of the unemployed in reclaiming a 
stretch of peat land, and the community of Deume in Brabant, 
which owns large areas of moorland, has developed its peat 
resources in a most enterprising fashion by utilising the fuel, 
manufacturing moss litter and cultivating the land. 

Details op Aqricoltueal Development. 

Tjrpe of Peat. — In any scheme of reclamation, it is particu- 
larly important to ascertain first of all to which of the three 
broad groups — fen, moor or heath — the peat belongs. More 
exact information as to the type of peat and data on the chemical 
and botanical composition are very desirable. 

Fen peat is frequently black and nearly structureless. It is 
rich in calcium and nitrogen, and contains a fair amount of 
the other substances required by agricultural plants. The chief 
necessities in this class of land are efficient drainage — which 
in turn brings about aeration and nitrification — and, for most 
crops, additional phosphate and potash. 

Moorland peat varies a great deal in colour and structure, 
but frequently has a spongy and more or less undecomposed 
surface layer. Its drawbacks are w'etness (with its associated 
lack of aeration and nitrification, and high acidity) with its 
associated poverty in lime, potash and phosphate. 

Systems of Beclamation.^ 

1. Removal of the Peat followed hy — 

(a) Cultivation of the skinned land. — This is not extensively 
practised on account of the very poor nature of the material 
below the peat. After a period of cultivation and liberal manur- 
ing it may become fairly fertile. 

(b) Warping. — The land is systematically flooded with mud- 
bearing water until a sufficiently thick deposit of this rich 
material is obtained. This is practised extensively in Holland 
and to some extent in the east of England. 

(c) Deposition of refuse. — ^In the neighbourhood of large 
cities, reclamation of limited areas may be combined in this way 
with the disposal of city refuse. 

(d) Dutch “ Dalgrond ” System. — This is a very satisfactory 
system where there is an outlet for peat fuel, and it is practised 
extensively in Holland, where there is a law to the effect that, 
when peat is removed, the surface 24 inches shall be laid aside 
and replaced on the underground material. This is mixed with 

* S«e slM S. J. Russell, Jowmai of the Board of AgrimUure, 27, 1104, and 28, 82. 
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sand from the subsoil and the so-called “ dalgrond ” is 
CultiTated. 

2. Cultivation of the Surface of the Peat. 

(a) After burning. — ^The moor is drained and when the surface 
is sufficiently dry it is burnt. Crops such as buckwheat, rye and 
oats can be grown successfully for a few years. When the yields 
begin to decline, it can be burnt again, but after several years 
of this treatment the soil is said to become almost unproductive. 
This method was practised in Holland a good deal at one time 
and also in Germany, but it is not favoured at the present day. 

(b) After heavy dunging, sanding or claying of the surface . — 
Efficient drainage is, of course, the first essential. The effect of 
applying farmyard manure is to supply plant food, improve the 
texture, and promote bacterial activity. 

The application of a dressing of sand (about 4 to 6 inches in 
depth) to the surface has been extensively practised in Germany 
and elsewhere since Rimpau carried out his successful experi- 
ments many years ago. The sand makes cultivation easier and 
has a beneficial effect on texture, moisture content and tempera- 
ture. This method has not been used to the same extent in 
recent years on account of the expense involved. Where sand 
is not available in close proximity to the reclamation work, the 
cost is quite prohibitive. 

Claying of peat soils is a very old practice, but like sanding 
is rather expensive at the present day. It is practised to some 
extent in Finland, where it has been found possible by this 
means to reduce the dressing of lime necessary. 

(c) By means of special cultivation machinery, followed by 
dressings of manures. — Modern developments in cultivation 
machinery, such as the cultivation motor (German — Frase), 
the use of heavy rollers, and the increase of knowledge regarding 
the use of lime and artificial manures have brought about great 
changes in the system of moor cultivation. At the present day 
the general practice in most Continental countries (except where 
the peat is used extensively for fuel) is to drain the land, cultivate 
the raw surface by means of a moor-cultivator, and apply lime 
and fertilisers as required. 

Details of Reclamation. 

Draining. — The details of draining depend on such factors as 
thickness of the peat, the natui’e of the underlying material 
(where the peat is thin), the configuration of the land, the nature 
and degree of decomposition of the peat, and the climate 
(especially rainfall). 

(1) Deep Peat. — ^Peat frequently contains about 90 per 
cent, of water, of which part is held mechanically and part 
chemically. In raw undecomposed peat, mudi of the water 
is mechanically retained, whereas m black humified peat 
the bulk of the water is chemically bound in the colloids. 
Mechanically held water is comparatively ^y to get rid 
of by drainage, but the water held in the colltads is extremely 
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difficult to remove. In many peat deposits there is a surface 
layer of more or less raw undecomposed material, ahd where 
this is present the drainage problem is much easier than 
where the peat is highly colloidal right to the surface. 

Draining is usually carried out by means of a series of 
main drains about 100 yards apart and 5 to 7 feet deep, and 
a series of secondary drains which range from about 13 to 
32 yards apart and are 3 feet 6 inches to 4 feet 6 inches 
deep. The distance apart varies according to local conditions 
— common distance being 21 yards. In some cases, several 
secondary drains run into a collecting drain before going 
into the main ditch. Formerly it was customary to leave 
all the drains open, but now it is the general practice to cover 
the side drains and sometimes also the main drains. Pre- 
cautions must, of course, be taken to prevent the reclaimed 
area from being flooded by water from adjoining unreclaimed 
land. The channel of tlie closed drain may be kept open 
by heather or brushwood or by turfs. Such drains are re- 
latively cheap and are said to last for a considerable period, 
but at the present time they are usually made of timber or 
of clay tiles. The timber drains consist of four planks nailed 
together giving a channel with a cross section of about 3 by 4 
inches. By means of wedges, a slit is left to allow the 
water to enter. Where tiles are used it is desirable to lay 
them on a foundation of heather or timber to prevent dis- 
placement. 

Where the peat is very soft the sides of the trenches 
may collapse if they are dug to their full depth at one opera- 
tion. To overcome this difficulty, they are often left for a 
year partially dug to allow the sides to harden, and the 
excavation is completed just before the tiles are laid. 
Drainage of deep peat is expensive because of the amount 
of hand labour it involves. The bogs as a rule are too soft 
to permit of mechanical drainers, but the use of explosives 
has been suggested. 

(2) Shallow Peat . — ^Heathland may suffer from drought 
instead of lack of drainage, and in that case an irrigation 
rather than a drainage system is required. 

In cases where peat has been removed, and the surface 
layer replaced on the mineral soil (Dalgrond system), the 
scheme of drainage depends on the nature of the sub-soil, 
since the replaced layer is only about 20-24 inches thick. 
In Holland, where the underground material is frequently 
sand, a very simple system of draining by means of ditches 
about 100 yards apart is sufficient. 

In peat land there is also a risk of overdraining, and 
arrangements should be made by which the drainage system 
can be dammed up in the dry season. 

Cultivation . — ^After draining, the surface litter is collected 
and burnt. Where horses are used in cultivation they are usually 
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shod with wide wooden shoes to prevent them from sinking. 
Steam ploughs and tractors — sometimes with caterpillar wheels 
— ^are also used. Recently a very useful machine, named the 
Prase in Germany, has been devised for the first cultivation of 
peat soils. It is a motor-driven machine like a tractor with wide 
wheels, and an attachment behind containing a long shaft with 
knives or tines. When this is put into gear it revolves at a 
rapid rate and is then lowered to the surface of the peat, which 
is churned into small pieces. It is usual to cultivate twice with 
this machine, first to a depth of 8 inches and the second time to 
.a depth of about 15 inches. The surface of the peat is thoroughly 
broken up and aerated at a much less cost than by any other 
means, and one machine can cultivate from 8 to 12 acres (single 
cultivation) per day. 

The regular use of these machines for subsequent tillage is 
not advisable, since they are apt to allow the land to become 
infested with weeds and they produce too fine a tilth — making 
the surface impermeable to rain water. Where the peat is 
shallow and stones are liable to be encountered, or w^here tree 
stumps or roots occur abundantly, it is often impossible to use 
the moor cultivator, and in .such cases a 8-furrow plough drawm 
by tractor is often used. 

Another important operation in the cultivation of peat land 
is rolling by means of a heavy roller. This should weigh at least 
a ton per yard of width, and its use is quite essential for success- 
ful moor cultivation, especially for pasture land. The moor 
cultivator is often employed to draw^ the roller and other 
machinery. 

Liming . — The fen type of peat usually contains an ample 
supply of calcium and does not require liming, at anyrate until 
it has been cultivated for a good many years. 

For moor and heath land lime is necessary. The calcium 
may be applied as shell sand, ground limestone or burnt lime. 
In countries like Denmark, where there are abundant marl 
deposits, marl is used as a rule. In many places ground lime- 
stone is used, but where it has to be transported long distances 
it may be cheaper to substitute burnt lime. It has been found in 
practice that moderate dressings are best. If dressings sufficient 
to neutralise the acidity are appl^d, plant growth is retarded and 
diseases are liable to appear. 

For pasture land a dressing of 30 to 40 cwt. of burnt lime per 
acre (at the time the land is reclaimed) has usually been found to 
be sufficient, and for arable land about half the amount — or 
roughly double these quantities of ground limestone. These 
dressings are sufficient for a number of years, especially if 
calcareous manures are applied. The moorland cultivator can be 
employed to mix the lime in the surface layer, and this should be 
done several months previous to cropping. 

Manuring.— (1) Phosphoric Acid.— Practically all peat land 
is poor in phosphoric acid, and the moor type is even poorer 
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than the fen. The manurial dressings required depend largely 
on the crops, but for the first few years it is usual to apply 1 to 
If cwt. per acre per annum in order to enrich the soil. 

Afterwards the dressing is decreased to about J to 1 cwt. The 
form in which the phosphoric acid is applied also differs according 
to circumstances. For fen soils superphosphate has usually been 
found best, and for moorland soils basic slag or ground mineral 
phosphates give good results. These must be finely ground and 
applied early in the year. 

(2) Potash , — ^Teat soils are very poor in potash and heavy 

dressings of potash fertilisers are necessary. The amount used 
again varies according to the crop, but for the first year or two 
of cultivation IJ to If cwt. per acre should be applied, 

and this can be decreased later to about J to cwt. according 
to the crop. It is usual to apply it as muriate or sulphate of 
potash or as potash manure salt, but kainit has been found to 
give very satisfactory results with cereal crops in some places. 
Application early in the season is desirable. 

(3) Nitrogen , — Fen soils are usually rich in nitrogen, and 
may not require much additional nitrogen for many years. It 
is frequently desirable, however, to give them a small dressing 
of nitrogenous manure for the first year or so until bacterial 
activity is ensured. 

On the other hand, with moor soils fairly hea\y dressings 
of nitrogenous fertilisers are advisable. For the first year or two 
J cwt. of nitrogen ^ per acre (usually as sulphate of ammonia, 
nitrate of soda or nitrate of lime) is quite a usual dressing, and 
this may be reduced later — ^tlie amount again depending on crop 
and other factors. 

(4) Farmyard Manure . — The use of farmyard manure is very 
beneficial, especially on moor soils. In addition to supplying 
plant food, it promotes bacterial activity in the peat. Heavy and 
frequent dressings with farmyard manure, however, tend to 
lodge the crops, especially on fen soils, and where dung is avail- 
able it is the practice to apply it and artificial manures in 
alternate years. 

Cropping , — The system of cropping must necessarily depend 
oil climate, nature of the peat and the situation of the farm. In 
northerly districts where it is difficult to ripen cereals and to grow 
potatoes, much of the land is laid down in grass, but when 
cereals are grown they are cut green and dried for fodder. 
Timothy meadows are also common. In most places, however, 
the following crops can be grown on moorland soils : — oats, rye, 
potatoes, 6-rowed barley, turnips, and various legumes and 
grasses. 

In certain cases the land is laid down straight away in pasture, 
but in most cases it is cropped — ^usually with potatoes and oats 
for periods of from two to five years before laying down in grass. 

' 7-\2i cwt. basic slag (14 per cent. P^O*). • cwt. muriate of potash. 

* 2i cwt. sulphate of ammonia. 
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This allows the land to be cleaned and assists in promoting oxida- 
tion and bacterial activity. Having been laid down in pasture, 
it is allowed to remain for five to ten years or even longer. 
Excellent pasture 30 years old was seen on moor peat in Sweden. 
The following are two of the typical grass seed mixtures : — 


Constituents. 

Sweden 

(Jonkoping). 

Lbs. per acre. 
12i 

9 

Si 

H 

i'i 

N W. Prussia 
(Dortmund). 

Smooth stalked meadow grass 

Timothy ... 

Meadow Fescue 

Foxtail . 

Ryegrass (perennial) 

White clover ... 

1 

i 

Lbs }>er acre. 
10^ 

3^ 

5i 

s’ 

8 

33i 

-M- 

CO 


One of the principal lines of research at the peat experimental 
stations is the selection of varieties suitable for peat soils. Much 
of the peat land of the moor type lies at a considerable altitude, 
and in northerly districts is apt to suffer from frosts. Hence it 
IS important to obtain hardy and early-ripening varieties. 
Another point is the high degree of acidity of moorland and heath 
soils, and it is desirable to select varieties adapted to withstand 
high acidity. A tendency to weakness of the straw is one of the 
troubles with cereal crops grown on peat soils, and selection is 
being carried on with a view to overcoming that difficulty. 

When leguminous crops are being grown for the first time 
it may be necesvsary either to inoculate the peat with soil from a 
field w^here legumes have been grown, or to inoculate the seed 
with cultures of appropriate bacteria. 

Diseases of Crops on Peat Soil , — Cereals and grasses grown 
on peat soil appear to be liable to certain diseases (probably 
mainly physiological^ Pome of the diseases appear to be pro- 
duced by over-liming, but in other cases they occur on very acid 
peat. The symptoms of these diseases are usually to be found 
in the leaves, which wilt or show whiteness at the tip. 
Manganese suljdiate, copper sulphate, ammonium sulphate and 
farmyard manure have all been found useful in the treatment 
of one or other of these conditions. 

Cost , — The possibility of the reclamation of peat land must 
ultimately come to be a question of cost. The introduction of 
the moor cultivator (German — ^Friise) has done something 
towards improving the methods of cultivation and lowering the 
cost, and the introduction of artificial manures has made it 
possible to supply conveniently the substances in which peat soils- 
are so deficient. There still remains the problem of drainage, 
which is one of the most expensive items, especially where labour 
is dear. 

The total cost of bringing uncultivated peat land under cultiva- 
tion on the Continent at the present time ranges from about £13 
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to £25 per acre. These figures include the cost of fencing and 
seeding, but labour costa in some of the Oontinental countries 
are much loiK'er than in Britain. 

A ^tailed cost for work carried out in Sweden ^ is as 
follows ; — 


Open draining 

Covered draining 

Eemoving roots 

Collecting roots 

Removing sphagnum 

Burning roots, mosses, &c 

Altering course of small stream 

Carrying away soil from drains, making roads 
and bridges 

Cultivation by moor cultivator 

Levelling fields 

Harrowing, rolling and seeding 


jB per acre, 

2-34 

2- 39 
4-15 

•14 

2-00 

1-60 

•62 

3- 29 
3-51 

•43 

•80 


21-27 


The above cost was for an area of the fen type and was carried 
out in 1921-22, when labom- costs were considerably higher in 
Sweden than they are at present. 

From what has been accomplished on the Continent, it would 
appear that much of the peat land in Scotland could be reclaimed, 
but since most of it is of the moorland and heath types and 
strongly acid, liming and heavy dressings of artificial manures 
would be necessary. 

The rainfall is heavy — ^in many places about .50 per cent, 
greater than in most of the cultivated peat areas on the Con- 
tinent — and this would make drainage rather more expensive than 
on the Continent. The difficulty of harvesting crops in areas of 
such high rainfall, especially since the autumns are usually wet, 
makes cereal growing precarious, but the moist climate should 
be suitable for pastures. 

The cost of carrying out such work on modern lines in this 
country has yet to be determined. Although the cost of reclaim- 
ing small patches would be prohibitive at the present day, it 
seems possible that with modern methods and machinery larger 
areas might be brought into cultivation or improved for pasture 
land at a moderate figure. An opportunity to study the whole 
problem has been afforded by Mr. T, B. Macaulay of Montreal, 
who has generously offered to provide a demonstration farm on 
moorland in the Island of Lewis, and at whose instigation the 
above information was collected. 

^ M. Stenberg, Slvewika MosakuUuiforenvngem Tid$kr\ft, 8 (1928). 
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A HYDROEIiBCTRIC FARM INSTALLATION. 


A HYDRO-ELECTRIC FARM 
INSTALLATION, 

M. E. Haldane, B.A. 

The problem of rural electrification is at present attracting^ 
a large amount of interest. As very little experience gained in 
this country is as yet available, it is important to record any 
practical results, however limited, that have been obtained, 
particularly as regards the use of electric power for agricultural 
purposes. 

The following paper describes a small hydro-electric scheme 
in Scotland which has been employed for both domestic and agri- 
cultural purposes during the last three years. 

In this scheme water powder is used, but there is little doubt 
that where a public supply is available at a moderate cost the 
conclusions as to the value of electric power would be equally 
true. The price, howevei-, from an electric supply company 
might be higher, but on the other hand the supply given w’ould 
be more reliable and less limited. 

The water used for the hydro-electric power plant had for 
some years previously been used for the lighting requirements 
of Clean House. A small reservoir on the l)urn running down 
the glen betw^een (’loan and Fosw^ell gathei’s w^ater during the 
day and feeds a pipe line leading to the turbine house, which is 
about half* a mile further dowm the burn and practically directly 
below’ the house. This gives a fall of approximately 120 feet. 
Sufficient jwver is generated for lighting ('loan and three small 
estate houses, and when lighting is not required the turbine is 
used to drive a sawmill. During the winter, when there is a 
large supply of water, .several small radiators can be used. This 
plant was installed in 1904, and is thus rather out of date and 
somewdiat wasteful ; it is, however, still in regular operation and 
IS a good example of the long life of w’ater pow’er plant. With 
the introduction of metal filament lamps a certain amount of 
spare current was available, and this w’as utilised by carrjung 
a light copper ware from Cloaii to Foswell House, a distance of 
nearly three-quarters of a mile. After a time this was found 
insufficient for the increasing demands of Foswell, so it was 
determined in 1925 to provide a separate supply for Fosw’ell by 
using the fall in the burn above the Cloan reservoir. 

The Cloan burn comes dow’ii a fairly steep glen and is joined 
about half w^ay dowai by a smaller stream, the Fosw’ell burn. In 
order to use all the water available and to get the necessary fall, 
an open ditch w’as carried along the side of the glen to take the 
water from the main burn at a place near the head of the glen. 
The Foswell burn was then diverted slightly to join the open 
ditch about 100 yards before the water enters the 8-inch pipe 
which carries it dowm to the turbine house in the glen below. 
This gives a fall of approximately 215 feet, and as the turbine 
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house is just above the Cloan reservoir, it allows the water to be 
used again for the lower turbine. 

The open ditch is approximately 1,000 yards in length and is 
covered with wire netting, partly to prevent leaves, &c. blowing 
into the ditch, and partly to help to prevent snow drifting in and 
blocking the ditch in stormy weather. During the first winter 
snow caused some trouble by blocking the water in the ditch, but 
last winter, thanks to the netting, less trouble was experienced. 
In one or two places the water has to be carried over dips in the 
ground. This has been successfully accomplished by using corru- 
gated iron sheeting, bent to a semi-circle and held in that position 
by cross bars, the whole resting on wooden trestles. (Fig. 1). At 
the point where the Foswell burn water joins the ditch an over- 
flow trough is provided which protects the side of the ditch from 
being washed out in case more water comes along the ditch than 
the pipe can carry. (Fig. 2.) 

The pipe line of about 450 yards composed of 8-inch steel 
pipes is carried over rough and very steep ground in places. At 
these points a few concrete anchors help to keep the pipes 
in position, while in one place brick pillars support the line where 
it crosses the bed of the Foswell burn. The turbine house is of 
brick with a concrete floor and corrugated iron roof with a roof 
light. The turbine is a Gilkes Turgo Impulse Turbine, driving 
direct a 17 K.W. 250 volt dynamo. In the turbine house there 
is a switchboard with ammeter, voltnjeter, voltage regulator and 
two 100 amps, fuses, and in addition a killowatt-hour meter 
which registers the total amount of energy consumed. (Fig. 3.) 

Heavy insulated cables take the current from the switch- 
board to the overhead aluminium stranded wires (7/-144) which 
carry it from the dynamo house to Foswell House, a distance 
of about 850 yards, and beyond to the two farms also supplied. 
Aluminium wire was used as it was slightly cheaper than copper 
wire at the time of installation, and because it is lighter and 
easier to handle. During the three years it has been in use the 
wire has proved perfectly satisfactory and shows no sign of 
corrosion. All the overhead wiring was done by estate labour, 
and discarded telegraph j)oles were bought for the purpose from 
the railway company. The insulators used are of the swan- 
necked type. Near the house a somewhat lighter aluminium 
wire branches off to the Home Farm, a few hundred yards from 
the house, and this continues to the other farm, Woodside, which 
is about half a mile further on. The wires are, of course, taken 
along the sides of the fields, and this slightly increases the 
distance. 

At Foswell House the aluminium wires terminate on insu- 
lators attached to the wall of the house, and heavy insulated 
cables clamped on to these aluminium wires carry the power 
direct into the house to the main fuse board. The latter consists 
of a double-poled 60 amps, combined switch and fuse, an ammeter 
and voltmeter, heating and lighting distribution and fuse boxes. 

The cooking and water heating of the house are both done by 
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electric power. The cooker consists of a four hot-plate stove 
with oven attached and a plug for an electric kettle. The total 
loading is 7,900 W.^ The water heating is done by four 2 K.W. 
immersion heaters in a 100 gallon tank. Seldom more than two 
heaters are left on simultaneously, and most of the water heating 
is done during the night when comparatively little current is 
being consumed elsewhere. 

There are also about twelve power plugs in the house, and 
some radiators are left on at night during the winter to heat the 
house. In addition the current is used for a washing machine, 
irons, toaster, coffeepot, vaccuum cleaner, fan, &c. Most of the 
radiators on the heating wiring use 2-3 K.W., and the smaller 
ones for use on the lighting wiring 250-600 W. 

The garage at the back of the house has, in addition to lighting, 
a battery charging board and a plug for a small radiator, which 
is frequently used during the winter. The chauffeur’s house is 
lit, as is also the gardener’s, which is situated half way between 
the farm and Foswell House. A light branch wire is taken from 
the heavy overhead cable which passes at the back of the 
gardener’s house, and small fuses in the house protect the main 
turbine house fuses. 

At the farm heavy insulated cable is again clamped to the 
aluminium wire which carries the current to the switchboard, 
where lighting fuses control the lighting of the steading, the 
three farm workers’ houses and the bothy for two single men. 
One large pair of fuses is used for the power required to drive a 
24-inch feed threshing mill, bruiser and sawmill. When running 
full the threshing mill uses approximately 4 K.W. and the bruiser 
2 K.W., while the sawmill varies very considerably with the 
weight of wood being cut, wood up to 12-inch diameter only being 
dealt with at that sawmill. The farm w’orkers agree that the 
threshing is done more efficiently and swiftly with electric 
current than with the oil engine previously employed, as the 
drive is much steadier. The electric motor has also the great 
advantage of being very easily started up as compared with the 
oil engine. 

The Home Farm is mainly a hill farm for breeding stock, but 
grows about 24 acres of oats every year, and the mill there does 
all the threshing of the crop. Practically all the grain produced 
from the 24 acres is used on the farm, and only the small quantity 
fed to the poultry is used unbruised, so that most of the oats go 
through the electrically-driven bruiser. 

The power at the farm is also used for churning for home 
consumption. The ordinary 4-gallon barrel churn previously used 
was slightly altered to make it suitable for driving from a small 
one-sixth li.p. motor w’hich is plugged into a lamp holder. By 
using some discarded pram wheels and a short bit of shafting 
the speed of the motor, which is 1,650 r.p.m., was geared down 
to the necessary 55 r.p.m. This shows how easily electric power 
can be adapted to suit farm equipment already in use. 

» 1,000 W.=K.W. = li h.p. 
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The total consumption of the farm is approximately 1,000 
units per annum; this total does not include the brooders and 
chicken houses, which are heated in spring and form a con- 
siderable additional load. These are placed either in the stack- 
yard or in one of the fields near the steading. A light insulated 
wire is taken from the main overhead cable to a small fuse 
board and thence to the brooders, where a siriall 250 W. radiator 
or carbon lamps are used according to the heat required. After 
the chickens leave the brooder they are placed in a larger chicken 
house and for the first week or so require some heat. This is 
supplied by a 600 W. hot air radiator carefully protected by 
netting. As the chickens get older this radiator is on at night 
only. Some difficulty is experienced in keeping the brooder at 
the correct temperature because of the variations in the outside 
temperature. This could be overcome by using a thermostat, 
but at present the temperature has to be regulated by ventilators 
or by changing from a radiator to carbon lamps. 

At the other farm, Woodside, the amount of power used is 
rather less, as there is no sawmill, and the tlireshing is done by 
an 18-inch feed mill. The bruiser for oats is similar to the one 
in use at the Home Farm. Ow'ing to a slight drop in voltage 
between the turbine house and Woodside, — ^the furthest point on 
the overhead line — the motor is a 225 volts 5 h.p. machine and 
drives direct on to the mill pulley, though for the bruiser a short 
piece of shafting is necessary to adjust the speed. 

Various readings of the amount of current required for thresh- 
ing have been taken at Woodside, as it is possible there to weigh 
the cartloads of unthreshed straw^ taken in. These work out at 
practically 0*2 units per cwt. of unthreshed straw or 4 units per 
ton. For bruising, the amount used is J unit per cwt. of oats, 
though a slightly smaller amount of current would be required 
for a large quantity of oats, as these measurements were taken 
when bruising only 2-:i cwt. at a time. 

The number of units used at this farm from the middle of 
September to the middle of Maj'^ is 188 for bruising and threshing 
alone. It is a small farm, and tlie oats from about 18 acres are 
threshed every year. In addition to this work the whole stead- 
ing, two small houses and a bothy are supplied witli light. 
During the last two winters an ultra-violet ray lamp has been 
run for one to one and a half hours per day in one of the cattle 
courts for experimental purposes, and this used about 500 W. 

A chicken house is also heated from the overhead wires in one 
of the fields, but this is not included in the meter reading at the 
steading. Here, as at the Home Farm, a hot air 600 W. radiator 
is used and gives very successful results — the birds growing 
rapidly. 

If the total possible load is on at the same time it is, of course, 
more than the dynamo can generate, but in practice this seldom 
happens, and the fact that the farms and the house are linked up 
by small field telephones helps to minimise the risk of any over- 
load of this sort ; before starting to thresh or bruise, a telephone 
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message is sent to the house to ascertain that the other farm is 
not already using the power. The threshing seldom lasts more 
than one and a half hours at a time, as it is usually done in small 
quantities, the straw being used mainly for feeding purposes^ 
and the more freshly threshed it is the better. 

There is no doubt that on farms electric power is almost ideal 
for the machinery in the steading. No trouble has been given 
by either of the motors used for threshing and bruising, nor have 
they received any special attention. The ease and speed in 
starting machinery is one of the most noticeable features of 
electric power, and saves the time and energy which used to be 
expended on cranking engines or looking for faulty sparking 
plugs. The danger of fumes and fire is largely eliminated, more 
es|:)ecially in connection with the lighting of the steading. The 
danger from oil lamps carried about the byres and barns can 
hardly be exaggerated; when electric current is used this danger 
is eliminated, superior illumination is o'btained, and a more con- 
venient system of placing lights can be devised. There is also a 
great saving of time and labour during the winter months in 
feeding and tending cattle ; this the men appreciate especially at 
calving time. On a dairy farm increased efficiency would be very 
noticeable, and there is no doubt that even on a farm such as the 
Home Farm the dairvmaid finds the light a great help for milk- 
ing during the darker months of the year. 

For chickens a reliable 8U[)ply of electric current seems the 
most fierfect form of heating that can be used. There is very little 
risk of fire, the atmosphere is kept clear of fumes, and an 
electric radiator is superior in every resjiect to an oil lamp or 
stove. On a farm of this t>pe there is a distinct peak load during 
the early spring months when threshing and bruising are still in 
progress and chickens are being reared, but the power required 
for the chickens is practically a steady load throughout the 24 
hours, which from the suppliers’ point of view is an advantage. 
About 2.5()0 units were used last spring, wdiich was especially 
cold, for rearing H50 chickens. The threshing load comes mainly 
during the winter months from the middle of October to April, 
and between the hours of 8 a.m. and 5 p.m. 

The running expenses of the installation are not heavy, as 
\ery little has to be done to the turbine. It is examined once 
a day, and twice a week is stopped for a quarter of an hour 
or so for oiling and greasing. The ditch requires a certain 
amount of attention, especially near the mouth of the pipe, where 
one or two settling pools are formed which, as they become 
filled up, require to be cleaned out every few^ months. 

The expense of wiring both of the steading and main cables 
is without doubt the difficulty which is hardest to overcome, as 
this very largely controls the price of the current. At Woodside 
the cost of wiring the two small houses and the steading, which 
holds about 25 to 30 cattle, was £65, excluding the overhead 
cable. On the two farms described the number of units used 
works out roughly at 220 units per 100 acres of arable land, which 
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in this part of the country includes land that is under temporaiy 
or rotation grass. This figure does not include poultry, as that is 
such a variable number on different farms. These two farms 
have mixed stock mainly of breeding sheep and cattle, and a 
dairy farm would probably use more current. 

It seems improbable that electric power will be much used 
in ^e immediate future for field operations in view of the present 
elementary state of the necessary machinery. The load that 
might very suitably be added to the ordinary farm supply is the 
domestic load in the farm dwelling-houses, and as this would be 
quite considerable it would help to make the electrification of 
farms a more attractive proposition for the suppliers and a further 
benefit to the farmer. Indeed in many cases the farm load 
alone would not be sufficient to justify the expense of the instal- 
lation unless current was also used for domestic purposes. 


THE AGRICULTURAL OUTPUT OF 
SCOTLAND— II. 

In the issue of the Jouen.ai< for last October a summary was 
given of the changes that took place in Scottish agriculture 
between 1871 and 1925, as recorded in the Report on the Agri- 
cultural Output of Scotland recently issued by the Board. 

The Thousand-acre Unit. — A comparison is also made in the 
Report between the distribution of land and live stock in 1918 
and that in 1925, as disclosed by the Censuses of Production 
taken in these years. The figures aie given in Tables 9, 10 and 
11 of the Appendix to the Report, the system adopted being 
to take 1,000 acres of land under crops and permanent grass 
as the basis of calculation, and to give the number of agricultural 
holdings, the acreage of arable land and of permanent grass 
respectively and the number of each class of live stock per 1,000 
acres (1) for each county, (2) for each of the five agricultural 
divisions, ‘ and (3) for each of the six groups * in which holdings 

* The Counties included in each Agiicultural Division are as follows : — 

Norihem and North - Western - Shetland, Orkney, Caithness, Sutherland, 
Boss and Cromarty, Invciness. 

North Eastern — Nairn, Moray, Bautf, Aberdeen, Kincardine*. 

EaM OentraJ — Aiifa^s, Perth, Clackmannan, Kinross, Fife. 

Midlothian, East Lothian, Boiwick, Roxburgh, Selkirk, 
Peebles, West Lothian. 

Western and South- Western— Arffy]], Bute, Dumbarton, Stirling, Lanark, 
Henfrevi, Ayr, Dumfries, Kirkcudbright, Wigtown. 

^ These groups are : — Above 1 and not exceeding 5 acres. 


5 

>1 

60 „ 

50 

>> 

100 „ 

100 

>> 

160 „ 

150 

a 

300 „ 

300 acres. 


A closer analysis of the acreage and live s+ock figures for the year 1925 alone is 
given in Table 12, which covers the nine holdings groui)8 regularly used in the Report, 
and enables the differences to be more precisely shown ; see note on page 82. 
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were arranged according to size in tabulating the Census iSigures 
in 1913. 

One thousand acres is a little over a square mile and a half, 
and it may conveniently be visualised either as a square block 
of land measuring a mile and a quarter on each side, or as a strip 
of land 6i miles long and a little over a quarter of a mile broad 
(to allow for the road), with a road running lengthwise through 
it, and 50 ten-acre fields on each side of the road, — say a two- 
hours’ journey for a horse and cart. For international com- 
parisons, it is roughly equal to 400 hectares, or a square block 
of land measuring two kilometres on each side. 

This thousand acres consists, however, only of land under 
crops and permanent grass, and the question arises how to deal 
with the rough grazings, or mountain and heath land used for 
grazing.” This land can neither be ignored nor be treated as 
ordinary farm land. If the latter course were followed, as it 
was in the Report on the Census of 1908, the distribution of 
horses, cattle and pigs would be reduced to an absurdly low 
figure, which would quite fail to do justice to Scotland in com- 
parison with other countries. On the other hand, the existence 
of this large area of rough grazings seriously affects the figures 
for sheep, and to a less extent those for cattle, in the crofting 
counties. The plan adopted in the tables is to give separately 
the acreage of rough grazings per 1,000 acjres of land under crops 
and grass. This may be ignored in considering the figures for 
horses and pigs and those for cattle in most parts of the country, 
but it must be taken into account in considering those for sheep, 
which as given in the tables on the basis of land under crops and 
grass are generally much too high. 

Number and Size of Holdings. — If the 1,000 acres of land 
under crops and grass are regarded as a large farm, the corres- 
ponding area of rough grazings, which for Scotland as a w’hole 
in 1925 averaged 2,050 acres, may be regarded as ” outrun ” 
attached to it. It is, liow^ever, more reasonable to regard the 
1,000 acres of land as a small estate (no suggestion being made 
that estates of this size actually exist in all parts of Scotland), 
and the first question that arises is — how many farms and small 
holdings are comprised in it? The answer for Scotland as a 
whole is 16, and the corresponding ” average size of holding ” 
is 62 acres. The latter figure has been criticized as meaningless, 
and it may be conceded that it is in itself a mere arithmetical 
average. The only value of such figures lies in their comparative 
amount. To say that the ” average size of holding ” in Berwick- 
shire is nearly 200 acres, in Ayrshire nearly 100 acres, and in 
Sutherland 12 acres, does give a rough measure of the scale of 
the agricultural unit in each of these counties.^ 

Further light is thrown on this subject by Table 23, which 
gives for each county the number and total acreage of the hold- 

^ A truer measure is ^iven hy stating the acreage of the typical or ** modal ” 
holding, i e. the tyjio that is most prevalent or most characteristic. To ascertain this 
requires further statistical analysis. Thei*e may be more than one “ mode ” in a given 
group. 
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ings in each of nine size-groups, with the percentage in each 
case.^ Thus the 244 farms in Berwickshire having over 300 
acres of land under crops and grass comprise no less than 71 
per cent, of the whole area of such land in the county, their 
average size being 550 acres. In Ayrshire again the 637 farms 
in the group “ 150 to 300 acres ’’ comprise 40 per cent, of the 
county's farm land, then' average size being nearly 200 acres, 
while the 653 farms in the group “ 100 to 150 acres " comprise 
26 per cent, of the farm land, their average being 125 acres. In 
Sutherland 36 per cent, of the whole acreage of land under crops 
and grass is comprised in the groups “ 1 to 5 acres " and “ 5 to 
15 acres." 

Returning to the " estate " of 1,000 acres, we find that in 
Berwicksliire it will contain only about five holdings and in 
Ayrshire 10, while in Sutherland it will contain 80 and in Shet- 
land no fewer than 120. The figures for the five agricultural 
divisions given in Table 10 show fairly well the prevailing types 
of the distribution of agricultural land. The figure for the south- 
eastern division is 6J, for the east cential lOJ, for the western and 
south-western 12^, for the north-eastern 16 J, and for the northern 
and north-western 47^. The corresponding figures for holdings 
groups given in Table 11 have no significance, since they are 
determined by the mere fact of division into gioups. 

Arable and Grass Land. — The next point illustrated in these 
tables is the proportionate areas of arable land and land under 
permanent grass. The Scottish average figures are 6HG acres of 
the former and 314 of the lattei*. As compared with 1913 there 
is a very slight increase in the area under [>ermanent grass. The 
five counties in the north-eastern division — Kincardine, Aberdeen, 
Banff, Moray and Nairn — show figures for arable land varying 
from 940 to 920, while tlie minimum figure is 390 in Renfrew. 
This is one of the points in which Scotland differs markedly from 
England and Wales. There the average figures in 1925 were 
415 acres of arable land and 585 acres of land under permanent 
gi’ass. It was then quite a reasonable thing to classify the 
English and Welsh holdings of 20 acres ajid over as " mainly 
arable " with 70 per cent, or more of arable land, " mainly 
pastm*e " with 70 per cent, or more of permanent grass, and 
mixed holdings " between these two.^ 

The divisional figures for Scotland given in Table 10 show' 
933 acres of arable land in the north-eastern division, 738 in the 
east central, 717 in the northern and north-western, 650 in the 
south-eastern, and 498 in the w'estern and south-w'estern. Not 
even in the last-named division does the average farm consist 
" mainly of pasture land." When, however, the area under 
rotation grasses and clover is added to that under permanent 
grass, the two (jountries approach one another much more 
nearly. In England and Wales in 1925 the combined acreage 

^The oorrespondii^ figures for 1913 will be found in the Agricultural Statistics 
for that year, Part I, l^ble 12, in which district as well as county figures are given. 
It was thopght to be unnecessary to go into so great detail on this occasion. 

* See Th» Ayricultura/ Oiifput of England and H^aleSf page 86. 
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of grass of both kinds per 1,000 acres was 685 and that of 
“ tillage ” 315, while in Scotland the corresponding figures are 
633 and 367, 

Turning to Table 11, we find that there is much less variation 
in the figures for holdings groups than there is in the divisional 
figures. The minimum figure for arable land is 648 acres in the 
group ‘‘ 1 to 5 acres,” and the maximum 722 in the ^oup ” 50 
to 100 acres.” The range on each side of the Scottish average 
is in this case about per cent., while the divisional figures 
range from 36 per cent, above to 27 per cent, below that average. 
The proportion of land that is under rotation is a matter of 
locality and .not of size of holding. 

Rough Oraiings. — In Scotland as a whole there are 2,050 
acres of rough grazings per 1.000 acres of land under crops and 
grass. The western and south-western division shows the 
nearest figure to this average, 2,125 acres. In the east central 
division it is 1,315, and in the south-eastern 1,004, while in the 
north-eastern the very low figure of 444 is recorded. Much the 
highest figure is that for the northern and north-western 
division, 7,285 acres. Among the counties, Sutherland stands 
pre-eminent with 28,000 acres, Shetland and Argyll coming next 
with about 12,000. Fife and West Lothian show the minimum 
figures, 74 and 86 acres respectively. Thus our ” estate ” will 
in the north-eastern division comprise about 1,450 acres, of which 
more than two-thirds is ordinary farm land, the rough grazings 
forming a mere adjunct, while in the north-west it will run to 
about 8,800 acres, or 13 square miles, of which less than one- 
eighth is ordinary farm land. 

The holdings groups also show wide variations. Many of the 
so-called ” small holdings ” are really large sheep farms with a 
small area of arable land and permanent grass, while crofters’ 
coniinon grazings are generally attached to holdings of the smaller 
type. Hence the holdings from 1 to 5 acres show the high figure 
of 14,000 acres, and those from 5 to 15 acres 5,900, while farms 
above 300 acres have only 530 acres of rough grazings per 1,0(X) 
acres of land under crops and grass. 

Live Stock. — The remaining columns of the tables give the 
niunbers of each class of live stock per 1,000 acres. 

Horses are abnormally numerous in the crofting counties. 
This is accounted for by the large use of ponies, and by the fact 
tliat the horses and ponies kept are not fully employed. In the 
other counties the figures range from 55 per 1,000 acres in Nairn 
and 51 in Banff to 22 in Selkirk and 21 in Peebles, the average 
for Scotland being 39,' or four less than in 1913. This decrease 
is wholly accounted for by horses other than those used for agri- 
cultural purposes, the latter class having just kept pace with the 
change in the acreage under crops and grass. The divisional 
figures for the total number of horses range from 59 in the 
northern and north-western to 28 in the south-eastern, and those 

* Attention may here be drawn to an error on page 29 of The AgricuUurai (hUptU 

Scotland, where this figure ii given as $1* 
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for horses used for agricultural purposes from 44 to 21 in the 
same divisions. The figures for groups of holdings show a wide 
range from the smallest to the largest holdings, those from 1 to 5 
acres having a total horse population of 89 per 1,000 acres, while 
those above 300 acres have one of 26. Horses used for agricultural 
purposes similarly range from 52 to 19. A pair of horses works 
25 acres of arable land on a holding less than 50 acres, while on 
a holding above 300 acres it works 70 acres, the average for 
Scotland being 47. 

Cattle . — The total number per 1,000 acres shows a slight 
decrease since 1913, the diminution of “ other cattle ” from 170 
to 160 being partly set off by an increase in the number of dairy 
and breeding cattle from 90 to 96. Apart from t"he crofting 
counties and Bute, where the figures are exaggerated, as ex- 
plained above, the highest figures for the total number of cattle 
are in Wigtown, 372; Ayr, 342; Kirkcudbright, 318; and Ren- 
frew, 309. The figures for the south-eastern and east central 
counties are relatively low, owing to the fact that the returns 
taken on 4th June fail to do justice to these counties as feeding 
areas. The divisional figures range from 324 in the western and 
south-western division to 143 in the south-eastern. The former 
division naturally shows also the highest figures for dairy and 
breeding cattle, 157, while the north-eastern division has the 
largest number of “ other cattle,” 201. The south-eastern 
division shows between 1913 and 1925 an increase in its total 
cattle population from 131 to 143 (9’2 per cent.), and the western 
and south-western division a small increase ; in the other divisions 
the number was diminished. 

Among the holdings groups, the number of cattle per 1,000 
acres decreases from the smallest holdings to the largest, but the 
figures for the former class are exaggerated owing to the existence 
in connection with them of rough grazings. Holdings from 50 
to 300 acres show total numbers of cattle not differing very 
widely from the Scottish average, while holdings above 300 acres 
show a marked deficiency, particularly in the case of dairy and 
breeding cattle, which number only 50 per 1,000 acres. The 
increase between 1913 and 1925 in the number of this class 
is, however, most conspicuous in the larger types of holdings, 
as is shown in the following table. 


Numbers of Dairy and Breeding Cattle per 1,000 Acres. 





Diflferetioe. I 

Holdings. 

1913. 

1925. 



Actual. 

Per cant. 




1 to 5 acres 

846 

816 

-30 

~ 8-7 

5 ff 50 ,, .. ... 

145 

187 

- 8 

- 5 5 

50 „ 100 „ 

106 

109 

•f 8 

+ 2*9 

100 „ 150 

98 

109 

+ 11 

+ 11*1 

150 „ 800 

77 

87 

^ 10 

+ 18-0 

Abote 300 ... 

42 

50 

+ 8 

+ 19-0 

All holdinfl 

00 

96 

+ 6 

+ 67 
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The figures for “ other cattle ” are more uniform in their 
tendency, the groups of holdings between 50 and 300 acres show- 
ing decreases between 1913 and 1925 of 6 to 7 per cent., while 
the decrease on smaller holdings exceeds this amount, and 
holdings above 300 acres show the relatively small decrease of 
2*3 per cent. 

Sheep . — ^The figures for sheep should, as already explained, 
be read in conjunction with the area of rough grazings as well 
as with that of land under crops and grass. Extremely high 
figures are shown for Argyll, Inverness, Sutherland, Shetland. 
Peebles and Selkirk. At the other end of the scale come the 
north-eastern counties, with Fife, Orkney, Eenfrew and West 
Lothian, where the index number is one-third or less of the 
average for Scotland. It is notable that Eoxburgh, with about 
three-fifths of the general proportion of rough grazings, still has 
double the average number of sheep. 

A calculation has been made of the extent to which sheep are 
carried on ordinary farm land and rough grazings respectively, 
based on the returns of flocks exceeding 500 at 4th June 1925. 
The conclusion is that, of the 7,119,000 sheep returned on that 
date, 1,547,000 were on holdings consisting mainly of ordinary 
farm land and 5,572,000 on holdings consisting mainly of rough 
grazings. 

The average number of sheep for Scotland as a whole per 
1,000 acres of land under crops and grass, with 2,050 acres of 
rough grazings, in 1925 was 1,513, showing an increase over 1913 
of 95, or 6-7 per cent. The divisional figures in Table 10 show 
wide variations, the northern and north-western and the south- 
eastern divisions having 2,392 and 2,291 respectively, while the 
figure for the north-eastern is only 446. It is in the last-named 
division, however, that the greatest proportional increase took 
place between 1913 and 1925, amounting to 66, or 17-4 per cent. 

Among the holdings groups, much the highest figure is shown 
by holdings from 1 to 5 acres, owing to the very large proportion 
of rough grazings associated with them. Holdings from 5 to 50 
acres, for the same reason, have about double the general average. 
Those from 50 to 100 acres and those above 300 acres are about 
the average, while the groups “ 100 to 150 acres ” and “ 150 to 
300 acres ” carry only about two-thirds of the average number. 
The group “ 100 to 150 acres ” shows a decrease betw^een 1913 
and 1925, while of the others the largest increases are shown by 
the very largest and the very smallest holdings. 

Pigs show an increase of nearly 20 per cent, in- the number 
per 1,000 acres as compared with 1913, but the index number 33 
is still very low as compared with that for England and Wales, 
viz. 103. The outstanding counties are Midlothian, Wigtown 
and Kirkcudbright, where the figures range from 118 to 77. The 
crofting counties and the pastoral counties of Peebles and Selkirk 
show exceptionally low figures. The increase in niunber is most 
marked in the north-eastern and the south-eastern divisions, and 
the predominance of the western and south-western is less clear 
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tiltan it was in 1913. Among the holdings groups that tram 1 to 
5 acres shows the high index figure of 96, the others varying little 
from the average. The increase since 1913 is most clearly shown 
in the group “ above 300 acres,” where it amounts to nearly 
40 per cent. 

Poultry. — A separate set of tables deals with poultry, which 
form a comparatively recent addition to the “ live stock ” 
enumerated annually on 4th June. The figures of distribution 
are given only for the year 1925, and the full range of nine 
holdings groups ' is used. 

Special returns of poultry were obtained for the Agricultural 
Censuses of 1908 and 1913, and since 1921 they have been 
regularly included in the Agricultural Returns. The following 
table shows the total numbers of each kind returned in 1908, 
1913, 1921 and 1925. The returns include only poultry on 
agricultural holdings exceeding one acre of land under crops or 
grass. 

Numbers of each kind of Poultry in Scotland. 


(Numbers are in thousands.) 


Year. 

Fowls. 

Ducks. 

Geese. 

Turkeys. 

1908 

4,107 

294 

26 

69 

1913 

4,054 

209 

21 

57 

1921 

4,216 

240 

23 

70 


5,366 

260 

23 

77 


The returns for the two earlier years are probably not of the 
same degree of accuracy as those for the later years. Fowls 
show a substantial increase, amounting to about 30 per cent., 
between 1921 and 1925, while ducks, geese and turkeys show 
less change, but have maintained their numbers fairly well 
throughout the whole period. 

Table 19 in the Appendix shows the number of fowls and 
ducks in each county in 1925, with the number per ],(X)0 acres 
of land under crops and grass. The number of fowls per 1,000 
acres ranges irom 2,892 in Orkney to 517 in East Lothian, the 
Scottish average being 1,140. The divisional figures are given 
in Table 20, which covers also geese and turkeys. Fowls range 
from 1,676 in the northern and north-eastern division to 696 in 
the south-eastern, ducks from 110 to 24 in the same divisions, and 
geese from 10 to 1. Turkeys are most numerous in the north- 
eastern division, with an index number erf 35, the south-eastern 
having only 6. Table 21 shows that the density of poultry stock 

> These groups are ; — ^Above 1 and not exceeding 6 acres. 
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Not a lamb or ewe lost- 

thanks to Osmonds! 



AKE this the 
most successful 
lambing season you 
have ever bad. Don’t 
anxiously trust toluck. 

Get an OSMONDS' 

Lambing Chest and 
prepare the way at 
each stage. First give 
the ewe OSMONDS’ 

Oils to prevent heav> 
ing and straining ; 
then anoint the womb externally with the 
same oil. After lambing administer 
OSMONDS’ Ewe Drench. This will 
carry off the cleansing, prevent milk 
fever, and enable the ewe to suckle the 
lambs better. For continued weakness 
afterwards, or weakly and scouring lambs, 
give a dose of OSMONDS’ Brown 
Draught. 

In case of Chills, Fever, Red Water, 
etc., OSMONDS’ Electra Fluid will 
vitalize both ewe and lamb. 

For emergencies there is OSMONDS’ 
Chlorosyl for bad heaving or straining, 


severe pain, inflam- 
mation, etc. 

In each chest there 
is just the right quan- 
tity of each medicine 
to see you through; 
any unopened bottles 
left over will keep 
well till next year. 
Prices 27/6 and 51/- 
a chest, the larger 
size containing twice 
as much as the smaller. Medicines can 
also be supplied separately. These Os- 
monds’ remedies have been tested and 
enthusiastically recommended by shep- 
herds for over 50 years. Full directions 
on each bottle enable the most inex- 
perienced to use them successfully. Make 
certain of success this year. Write for full 
particulars of OSMONDS’ Lambing Chest. 



OSMONDS SONG 


GT GRIMSBY ENGLAND 
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,ji(am§/ad:urer's of 
Animal JAadtein^s 
for o\^Qr' 70 y^ars 




Moniui iMrwiz. (Hr 


IFERTlLiSER of WONDERFUL 


POTENTIALITY 




GIVES IMMENSE INCREASE ^ 
IN CORN, ROOT AND 
GRASS CROPS, MARKET ^ 
GARDEN CROPS, / 

&C., &C. 




J y CAN BE BOUGHT 
y OF ALL LEADING 
DEALERS in MANURES 




^ / PAMPHLETS GRATIS 
y FROM THE 

Chilean Nitrate Committee 

131 West Regent Street, 
GLASGOW 


SANDIUNDS MINERAL MIXTURE FOR STOCKFEEDING. 


Prepared in accordance with the latest scientihc developments 
in animal nutrition. 

The Mixture contains in suitable proportions the ingredients 
necessary to supplement the ration in winter time and ensure the 
healthy growth of farm stock. 

Quantity U he given^^Ahoui 3 lbs. per 100 lbs. of Concentrates. 

For prioes and partioulara, apply to the makers 

JOHN MILLER & CO. (Aberdeen), LTD., 

SANDILANDS OHBMICAL WOBKS, ABBBDBBN. 


AGRICULTURAL MERCHANTS. 
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▼arioB inTersely with the size of holdings. The group “ 1 to 6 
Acres," although 30 per cent, of its area carries no poultry, shows 
for fowls a density over the whole area six times the Scottish . 
average, while farms over 300 acres show a density only one- 
third of that average. 

Labour. — The same principle is used in Tables 24 and 25, 
which give the number of workers of each class per 1,000 acres 
of land under crops an^ grass in each division and each of nine 
holdings groups respectively as returned in 1925. The occupier 
of the holding, his wife and domestic servants are excluded. The 
index number of all workers for Scotland on a whole is 26, and 
the divisional figures show a comparatively small range of 
difference from this average. The exclusion of occupiers and their 
wives, however, produces a greater effect in the regions of small 
holdings and small farms than in those of large farms. The 
inclusion of all persons engaged in agricultural work would con- 
siderably increase the figure for the northern and north-western 
division, and would to a less extent raise those for the north- 
eastern and the western and south-western. Eegular male 
workers are most numerous in the north-eastern division and least 
in the western and south-western, while female workers show a 
marked deficiency in the north-eastern and the east central. Men 
over 21 are most numerous in the east central and south-eastern 
divisions, and younger men in the north-eastern. The latter show 
a much larger range of variation between the divisions than the 
former ; the index number for Scotland is 4*8, while in the north- 
eastern division it is 6-7, and in the south-eastern .3-8. 

Casual workers are nearly three times as numerous in the 
western and south-w'estern division as in the north-eastern. At 
the date of the return, 4th June, in the country as a whole one 
casual worker was employed for every five regular workers. 

The distribution by holdings groups shows a wider range of 
variation than that by divisions. The distribution on holdings 
from 1 to 15 acres reflects a variety of conditions that makes their 
interpretation somewhat doubtful. Above that limit the figures 
are more completely comparable. The figure that shows least 
variation throughout is that of regular male workers over 21, 
who are, however, somewhat more numerous on holdings over 
150 acres than on those between 15 and 150 acres. Begular male 
workers under 21 reach their maximum on holdings between 50 
and 150 acres, while regular female workers diminish almost 
continuously from the smallest holdings to the largest, as do 
casual workers of both sexes. 

The average for Scotland being 26 workers of all kinds per 
1,000 acres, it may be said that holdings between 30 and 150 
acres conform fairly closely to this figure, while on smaller 
holdings it is exceeded by 30 to 50 per cent., and on larger 
holdings the figure is lower by from 5 to 12 J per cent. Including 
employers and persons working on their own account, the average 
number engaged per 1,000 acres is 38. 
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THE CROFTING PROBLEM. 1780-1883. 

Mabqabbt M. XtBiaH, M.A. 

vn.— THE DECLINE OF SHEEP-FAEMING AND 
INCKEASE OF DEER FORESTS. 

Thb greater number of deer forests in the Highlands were 
made between 1860 and 1880, by the simple process of removing 
' sheep and encouraging deer to multiply. This process was made 
possible, and even necessary from the landlord's point of view, 
by the waning prosperity of sheep-farming. The competition of 
Colonial wool and mutton had lowered the price of the British 
products, while the farmer’s expenses had increased. Most hill- 
farmers wintered their young stock away, which involved much 
expenditure ; while the custom of taking over flocks at acclima- 
tisation value often meant that the ingoing tenant paid as much 
as i61 a head above current market prices. Many pastures, which 
had long been under sheep alone, showed signs of deterioration. 
It was not unusual for a farmer, if at the end of his lease sheep 
were fetching a fairly good price, to decline a renewal. Thus the 
landlord would have the place on his hands, with the risk of 
having to take over the stock at valuation, if no fresh tenant were 
forthcoming. 

The increase of land under deer was a favourite topic with the 
land agitators, and the public were not allowed to lose sight of 
it. In 1872-3 a Select Committee was appointed to enquire into 
the question. They reported that the growth of deer forests had 
not caused depopulation, nor had the food supply been appreciably 
diminished, since it was reckoned that not more than 400,000 
sheep had been displaced. The Commission of 3883 investigated 
the matter again, and came to much the same conclusions. They 
found that, with unimportant exceptions, the forests had been 
formed not by the dispossession of small tenants, but by the 
conversion of large sheep-farms. The permanent staff employed 
by the sheep-farmer and the sporting tenant was about the same. 

The Commissioners of IS&J showed themselves a little too 
indulgent to sporting interests. Their hope that the area under 
deer would not be increased has not been fulfilled. Between 
1883 and 1908 the deer forests in Argyll, Ross and Cromarty, 
Sutherland, Caithness, Inverness, Orkney and Shetland have 
increased as follows : — * 

1883 ... ... ... 1,709,892 acres. 

1898 2,510,625 „ 

1904 2,920,097 „ 

1908 2,958,490 „ 

In 1892 the Royal Commission (Highlands and Islands) made 
enquiry on the proportion of land in these counties then occupied 
for sport and grazing which would be suitable for small holdings. 
After three years of investigation they reported that there were 

* Bepori on SeoUiA Land, 1B14, p. 174. 
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1,780,785 »ci»s used for sport and grazing which could be made 
available for holdings.^ From an analysis of the figures given 
in the Beport it has been ascertained that the actual area under 
dew forests was about 325,000 acres. 

Unfortunately, it is impossible to discuss sport and agriculture 
without raising moral and political issues which have often little 
to do with the purely economic side of the question. The Com- 
missioners of 1883 included several members of the landed class, 
while the authors of the Eeport of 1914 were appointed by a 
Liberal Chancellor of the Exchequer ; and the divergence of view 
revealed by the two Beports may be explained by other causes 
than a change in economic conditions. Yet it is impossible to 
isolate the economic aspect from all others. It must be admitted 
that in the occupation of rural land, food production and the 
maintenance of the agricultural population should come before 
the amusements of a small minority, and that the money spent 
and labour employed in the district cannot in the long run be 
economically justified if it is not directed to some productive end. 
And there is little doubt that agricultural and sporting interests 
are fundamentally opiKJsed. Tlie preservation of game restricts 
and damages the farmer, while the existence of agricultural hold- 
ings on the fringe of a deer forest is a constant annoyance to the 
proprietor. This point comes out clearly as early as the seven- 
teenth century. In 1617 a statute was passed for the protection 
of “ forests wjthin the realm in which deer are kept, and which 
are altogether wasted and decayed by sheallings, pasturing of 
horses, mares, cattle, oxen and other bestial, cutting of woods 
within the hounds of the said forest, shooting and slaying of 
deer and wild fowls with hagbuttis and with dogs in forbidden 
time ” (Acts of Pari. IV, p. 548). This was in the days when 
Highlanders enjoyed unlimited grazing on the hills, and the 
sportsman rather than the crofter needed legal protection. Ex- 
amples from advertisements have been collected in the Report of 
1914, where the chief recommendation of a sporting estate is 
that it has a few or no crofters upon it. The whole question is 
well summed up by Sir John Stirling-Maxwell, himself the 
owner of a forest of 56,521 acres ; — “ It may be true, I believe 
it often is, that a deer forest employs more people than the same 
area under sheep. It certainly brings in a larger rent. From 
a purely parochial point of view it may therefore claim to be 
economically sound, but from no other. It provides a healthy 
existence for a small group of people, but it produces nothing but 
a small quantity of venison, for which there is no demand. It 
causes money to change hands. A pack of cards can do that. 1 
doubt whether it could be said of a single deer forest, however* 
barren and remote, that it could serve no better purpose.” 
(Estate Magazine, ^pt. 1913.) 

In the Report of 1883 sheep or black cattle were regarded as 
the only rivals of the deer. TWe is no word of forestry. Now 
the Boyal Commission on Coast Erosion and Afforestation (1909) 

* Hoom of Oommens Fopers, o. 7S81, 18M, p. xxii. 
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found that in Scotland no less than 6,000,000 acres, mostly 
situated in the Highlands, were suitable for planting. For this 
purpose there is required not agricultural land, but rough moor- 
land at a medium altitude, and much of this could be supplied 
from existing deer forests. 

The advantage to the crofter is obvious. Not merely do belts 
of trees provide shelter for stock in winter, but the work of 
sylviculture provides employment for the small-holder and his 
horses at a time when his holding needs least attention, thus 
forming an ideal subsidiary occupation. A sound scheme of 
afforestation would always include the development of small- 
holdings for part-time forestry workers. To enlarge further on 
this subject would be to go beyond the bounds of the period, 
but it will be seen that at the present day the advocates of deer 
forests have a poorer case than ever. We may conclude by 
quoting from the Report of the Royal Commission : — 

“ At certain seasons, notably in spring and summer, the 
occupier of a small-holding may be fully engaged with his 
own business; but at other times, such as late autumn and 
winter, his holding may require but little attention beyond 
such as can be given by his wife and family, and then he 
is glad to find supplementary work in the neighbourhood. 
But as the time when he can be spared from his holding 
coincides with the time when farm work is least pressing, 
it is obvious that his services are not likely to be demanded 
by farmers. The case, however, is otherwise with forestry. 
It is precisely when the small-holder has leisure that sylvi- 
culture is most insistent on a supi)ly of labour, and it is 
therefore not surprising that your Commissioners have had 
much evidence put before them of the natural relationship 
that exists between small-holdings and forestry. And 
similarly with regard to the relations between forestry and 
agriculture. Men engaged in sylviculture can often readily 
be spared from the woods in June, July and August, when 
hay-making, the hoeing of roots and harvest operations are 
in full swing, and with a little organisation, farmers could 
obtain extra hands at precisely the time of year when, if at 
all, they require extra help.” 

The labour required for the maintenance of a deer forest was 
roughly the same as for a sheep farm, while more seasonal em- 
ployment was given by the former. The question of the loss to 
the nation’s food supply was carefully examined. Taking one 
sheep to every five acres — a reasonable allowance on poor hill 
pasture — witness unfavourable to sporting interests calculated 
that dee® might have displaced 820,000 sheep. According to a 
favourable witness, the number was 335,000, while the Secretary 
to tile Commission reckoned it as 395,000. Compared with the 
'total number of sheep and fleeces used to supply the markets of 
Britain, the number is of course negligible; but the argument 
in the Report, that owing to our vast resources from overseas we 
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could afford to lose 400,000 Highland sheep, though true as tar 
as it goes, might be extended to justify ^e conversion of the> 
whole of these islands into a sportsman’s paradise. 

The other objections to deer forests are less serious. Some' 
instances were ^ven of damage done by deer to crops on small- 
holdings adjoining forests,^ but complaints of this kind were 
much more common in the eastern districts, where ground game 
were more troublesome, than deer. In any case, adequate fencing 
could be erected by the owner of the forest, and this should have 
been made obligatory. It was also alleged that land under deer 
deteriorated rapidly, owing to their habits of grazing and the 
neglect of heather-burning; but land exclusively under sheep 
dit>e8 the same, and there was nothing to prevent systematic 
heather-burning if desired. The arguments about the demoraliz- 
ing life of ghillies are not very conclusive ; more serious is the 
contention that the increase of sporting tenancies widened the 
gap between the social classes in the Highlands. Between the 
proprietor and the small tenants there were no representatives 
of the middle class except the factor, the doctor, the minister 
and the schoolmaster. But this evil existed in the sheep-farming 
days, when many large farmers w'ere non-resident, and exists 
to-ilay in districts where there are no deer forests. It is perhaps 
inevitable in a country whei'e there are few medium-sized farms 
or middle-class occupations. In any case, the landlords had got 
out of touch with their tenantry long before they began letting 
their land for sport. 

The system had brought two immediate advantages to the 
crofters. The deer forest, being rented high, contributed the 
greater part of the rental of the estate, so that the heavier 
burden of rates was shifted from the small tenants to the sporting 
tenant. Also, the building and upkeep of lodges, roads and so 
forth involved the spending of much money and the employment 
of much labour in the district. 

Thus the Commissioners concluded that existing deer forests 
were not anti-social in their effects, but deprecated the extension 
of the area under deer. 


Vin.— EVENTS LEADING UP TO THE APPOINTMENT 
OP THE CEOFTERS’ COMMISSION OF 1883. 

Between 1851 and 1883 the general condition of the crofters 
improved. Except in Lewis, where the land available was yearly 
becoming more congested, the population was steadily declining. 
The spread of education and increased facilities for emigration* 
were drawing larger numbers of young people to the south and 
overseas, and checking the demand for land unobtainable at 
home. The chief agricultural movement of the period, the con- 
version of sheep farms into deer forest, left the crofting class 

‘ According to the Old Statiatical Acooant mnch damage waa done by dear to Ut* 
oom and grace of eroftere in Harris (x, p. 858). 
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naueh as it was, while some of the worst abases of the old system 
were tegdie g to disappear. Many landlords were alive to their 
responsibilities, and when able to afford it were not slow to 
'attempt improvement.* Bunrig had been abohshed almost every, 
where, while casualties and services had in most cases been 
commuted. Efforts were made, though often in vain, to check 
subdivision and squatting by estate regulations. Though the 
landlord had the theoretical right to raise rents at pleasure, in 
practice he was often indulgent, especially in the matter of 
arrears, which were sometimes allowed to accumulate for many 
years before eviction. Nor had the Highlands failed to share in 
the general improvement in transport, education and sanitation. 

Yet these very advantages made the crofters more keenly 
alive to the hardships of their lot. Contact with the outer world 
and the knowledge of other modes of living inevitably raise the 
standard of life in remote districts, and letters from successful 
emigrants must liave stimulated the desire for prosperity. At 
the same time it must be realised that the land agitation in the 
Highlands began not among the crofters themselves, but among 
the intellectuals in the towns, many of whom may have been 
born in a Hebridean black house. At this time agrarian dis- 
content was in the air. The passing of the Irish Ijand Act in 
1881 drew public attention to the claims of the remote west. 
In the crofting counties of Scotland the climatic and social con- 
ditions were not unlike those prevailing in the west of Ireland, 
except that there was little demand for ownership of land and 
little political exasperation. It was natural therefore that the 
granting of the “ three F’s ” to the Irish peasantry should make 
Highlanders demand some similar concession for themselves. 
From London, Glasgow and Edinburgh issued a flood of con- 
troversial pamphlets and letters to the press. At Inverness 
the historian Alexander Mackenzie founded the Highland Land 
Law Reform Association,* which was followed by the formation 
of similar societies in Edinburgh and Ijondon. In 1882, 
Mackenzie made a propagandist tour of the West Highlands and 
Islands. In 1883, Sir D. H. Macfarlane, member for Carlow in 
Ireland, proposed in Parliament the appointment of a Royal 
Commission to enquire into the condition of the crofters ; the 
proposal was accepted by Gladstone’s government. In 1884 the 
local societies were federated into a single body, the Highland 
Land Law Reform Association. Its objects were (1) to restore 
to the crofters by constitutional means their hereditary right to 
the land ; (2) to check depopulation caused by eviction or forced 
emigration ; <3) to refortn the game laws. Annual conferences 
were to be held, of which the first met at Dingwall in 1884. 
After it J. Stuart Glennie, accompanied by a Skye crofter and 

* Large sume were spent by tbe Duke of Sutherland and Colonel Matheson, the 
proprietor of Lewis, on the improvement of their estates ; nnfortunately, the results 
>rere disappointing. 

* Partieulan of these activities are given by 0. Guemier, L*t enfftert ieettaU, 
1897, p. 99. He derived bis information from one of the chief participators, 
J. Stnart Glennie. 
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ft minister, toured the crofting diatricts holding meetings. In 
Tiew of the fwthcoming elections a large meeting was held at 
Bonmr Bridge, which resolved to support no candidate, whether 
liberal <a Conservative, who was either a landlord or the son" 
of a landlord. At Portree there was a great demonstration, and 
7,000 Highlanders with an appropriate number of pipers bound 
themselves to the cause of land reform. As a result of this 
csmptign the Highland constituencies returned no less than 
sixteen members pledged to support the crofters* interests in 
Parliament. Nor did the crofters leave their cause entirely in the 
hands of the intellectuals. As early as 1874 a group of small 
tenants from Bernera (Lewis), who had been arbitrarily removed 
by the factor without the proprietor’s sanction, brought the 
matter into Court, and the judge was surprised to hear that the 
factor considered the question of too small importance to bring 
before his employer* From time to time crofters would put 
their own stock upon land belonging to sheep farms or deer 
forests, which they claimed as theirs by ancient right. This 
practice was sometimes w'inked at and sometimes resisted. In 
1881 a number of crofters from Braes, near Portree, seized a 
pasture from w'hich they had previously been evicted. Feeling 
itin high and the authorities, fearing trouble, sent a force of a 
hundred police. A riot followed, in which several policemen 
were injured. Two years later there were disturbances of the 
same sort at Kilmuir and other places in Skye. The local 
authorities, no doubt afraid of an outbreak of Fenianism, asked 
for a force of armed police and even for a gunboat. Large crowds 
marched to and fro, uttering fearful yells which, according to the 
police inspector at Portree, reverberated terribly in the glens. 
The police were asked to bring their coffins w?ith them, and some 
received a few kicks, but otherwrise nothing of great importance 
happened. These disturbances, however, directed public atten- 
tion to the condition of the Western Highlands, and gave addi- 
tional weight to the demand for a Itoyal (’omnnssion. 

At this point the crofting problem entered upon its final 
phase. For good or ill. the Highlands have come more into 
line with the rest of the country, and are no longer regarded as 
an isolated survival of the Middle Ages. Hence in the treatment 
of its social and economic problems Government intervention 
tends to take the place of individual effort. It is difficult to 
separate the legislation of the later nineteenth from that of the 
oarlier twentieth century, and perhaps it is too early to form any 
judgment on either. But it must be remembered that no policy, 
however comprehensive and enlightened, can alter the funda- 
mental conditions of soil, climate and distribution of population*, 
which make the problem of small holdings in the West Highlands 
one of the most difficult questions in Scottish agricultural 
economics. 
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OAT-SlCtC LAND IN RELATION TO 
EELWORM DISEASE. 

David Bobbrtson, B.Sc. (Agr.), N.D.A., Ph.D., 

Norih of Scotland Colfcge of A^prieultwre. 


Introduetion. — ^In 1926 a survey of the distribution of 
eelworm disease, caused by AnguilluUna iipsaci (£ubn, 1867), 
in the north of Scotland was attempted. Circulars were for- 
warded to the various county organisers requesting them to send 
in samples and particulars as to the extent of eelworm infection 
in oats in their districts. Of the total samples sent in 36 per cent, 
proved to be infected with eelworm; the remainder had failed 
through other causes, but eelworm had been put down as the 
cause of the failure in many cases. The acreage of oais in the 
north of Scotland affected in this way is by no means small, and 
although confined mostly to Orkney the disease is also prevalent 
in the Western Isles and in districts on the north-east coast of 
Scotland. 

In nearly every case the disease is found in lands near the 
coast, and is said to be connected with the practice of manuring 
the soil with sea- weed, shell sand or “ fisher dung ” (fish refuse 
and cockle shells). Such soils are commonly known as “ oat- 
sick ” on account of the unhealthy corn plants they produce, 
and this soil condition has been known for at least twenty-five 
years. 

Publications on the subject are few and consist chiefly of 
the results of experiments on the treatment of oats on oat-sick 
land carried out during 1911, 1912 and 1914.’ * There is no' 
record of further experiments having been carried out since 1914, 
and very little additional light has been thrown on the problem 
of oat-sick land. 

The Cause of F^ure of Oats in Oat-sick Land. — ^None of the 
early reports mention eelworms as a probable cause of the oat's 
failure in the soil, but since then it appears that many agricul- 
turists believe that this is the case, and the particulars sent in 
with the samples in the Survey are proof of the prevalence of 
this opinion. The origin of this belief can probably be attributed 
to three causes : — 


(1) Oats growing on oat-sick soil and oats infected with 
A. dipsaci have several symptoms in common. 

(2) The word “ segging” is applied to both oats from oat- 
sick soil and to eelworm diseased oats. In the latter case 
“ segging " means “ sedging,” from the sedge-like appear- 
ance tufted condition of the leaves, but as used in 
reference to oats from oat-sick soil it refers to the fact that 
the 'leaves droop or sag in a characteristic manner. The 
fact that the same term is applied to two entirely different 

. diseases must necessarily lead to confusion. 


t 


«nd 


Koith of Scotland College of Agriculture Leaflets {Report on Field Experimente 
Demonatration Plots). 
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(3) Ilie occmrence of semi<pa»asitic species of nema- 
todes in oats from oat>sick soil. Without doubt this fact 
has led to mistakes regarding the true cause of the plant’s 
failure. Inyestigations prove that the mere observation of 
eelworm in an unhealthy oat plant is not sufficient reason 
for saying that eelworms are the cause of its failure. The 
nature and number of the species present are of unquestion- 
able importance in the diagnosis of nematode disease in 
plants. 

The number of Nematodes in Oat-sick Soil. — do not go so 

far as to say that the oats are failing in Orkney through the 
same cause as those on the coast of Kincardineshire, since I 
have not had the opportunity of visiting Orkney to observe the 
conditions and the growth of oats there ; nor have I drawn any 
comparison between the chemical analysis of these so-called 
oat-sick soils. Nevertheless I am in a position to state from my 
personal observations in the field that nematodes are never the 
cause of failure in oats on oat-sick land, and that there is no 
truth in the statement that eelworm infested oats are associated 
with such soils. 

I cannot find any relationship whatever between the presence 
of A. dipsaci in soils and the application of sea-weed, shell sand 
or fisher dung. I have made five examinations of the numbers 
and species of nematodes in various oat-sick land soils, and the 
species have in no way differed from those found in inland farms 
where oats grew normally and well. The following figures give 
the numbers of nematodes per cubic inch found at a depth of 
six inches in oat-sick and in ordinary soils : — 

Soif grmHng healthy Oats, Oat-inck Soil. 


65 

53 

60 

^9 

55 

67 

74 

58 

81 

38 


Out of the five examinations made, A. dipsaci has been 
recorded in two, and neither of these lands has grown eelworm 
diseased oats. The same cannot be said of the results found in 
normal soils, which are very seldom without a small number of 
this species. It may be stated then that in oat-sick soils the 
numbers of nematodes are less, and that the species A, dipsaci 
are seldom present. The belief, therefore, that eelworms (j4. 
dipsaci) find specially favourable conditions for increasing in oat-'* 
sick soil must be regarded as misleading and without foundation. 

So far I have never been able to discover eelworm infested 
oats on oat-sick soil, but I have found failure in oats due to 
.4. dipsaci and failure in oats due to oat-sick soil on the same 
farm. Without doubt this is merely a coincidence, but it tends 
to lead to confusion. 
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MiHimim iliiwuMd Oati eoKfiutd with Ovhi fttm OKMddt 
8oiL — Oats from oat-Bick soil, like eelworm diseased oais, have 
fl stunted appearance due to poor development of the nodes ; but 
they never on any occasion show swelling of the leaves ch* stem, 
a symptom always present in oat plants infested with A . dipsaci. 
The roots are in proportion to the growth at the plant, while in 
eelworm diseased oats the roots disappear at an early stage or 
remain poorly developed. The leaves in eelworm diseased plants 
grow straight and rigid in contrast to the drooping leaves of oats 
from oat-sick soil. The stage when decay sets in with oats from 
oat-sick soil seems to vary. Along the coast of Kincardineshire 
the plants generally begin to droop and wither when two to four 
inches in height and never reach the stage of putting forth an 
ear. In Orkney and other counties the plants may reach the 
stage of shooting, but the ear and grains remain poorly 
developed. 

An important difference between an ai'ea of eelworm disease 
and one of oat-sick land is that the former shows a mixture of 
tall and stunted plants, while the latter, owing to the growth of 
each plant having been equally affected by tlie condition of the 
soil, presents a uniformly diseased appearance w'hich is very 
noticeable even at a distance. 

Species of Nematodes inhabiting Oats from Oat-sick Soil.— 

It is well known that there are in the soil nematodes which 
flourish on unhealthy and decaying plants. This accounts for 
the finding of numbers of semi-par.isitic nematodes between the 
leaves and in the tissues of oats from oat-sick soil. The fact that 
seedlings on such land begin to wither and decay when the plant 
is in the early stages of growth allow’s of easy movement and 
suitable conditions of development for these nematodes. 

Frequently 1 have found unhealthy oat-sick-soil oats with 
large numbers of these semi-parasites, and in such cases it is 
possible to admit of injury and therefore acceleration of the 
plant’s death. But here it is to be noted that, if the unhealthy 
plant recover and flourish, no further increase in the number of 
nematodes takes place and they may largely abandon the plant. 
An interesting experiment was carried out to test the proof of 
this fact. A number of unhealthy plants in oat-sick soil were 
taken from the field and transplanted in normal fertile soil. 
Similar plants examined gave from *2.5-50 eeini-parasites. In 
three weeks the plants recovered and developed healthy green 
leaves, and on examination from B to 20 nematodes were fomid 
per plant. This experiment, besides showing that the semi- 
parasitic nematodes infesting an unhealthy plant leave the plant 
on its mcovery, proves that adverse soil conditions are the cause 
of oats fftiling on oat-sick soils. The abnormal numbers of semi- 
parasitic nematodes found in oat-sick-soil plants are, therefore, 
almost entirely secondary, and their presence cannot be con- 
sidered as a factor in the cause of the plant's unhealthy con- 
dition. 
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Jfccptrimmits <m tlie te«atai«iit td Gn/t-tUA: Land— In tiae 
I'^Mrts 1911, 1912 and 1914 the probable cause of the oats failure 
is said to be the excess of lime or alkali in the soil brought about 
by the action of shells and shell sand. I can find no details 
of any soil analysis to test this assumption. The fact that the 
soil contains many shells does not necessarily mean that it is 
over^limed. The proof of this latter statement is contained in 
-the analysis of a typical oat-sick soil at England Farm, Portle- 
then, Kincardineshire. The field, bordering the cliffs, had been 
manured many years before with sea-we^, cockle shells and 
fisher dung, which was evident from the number of sea-shells 
lying on the surface of the soil. The soil is* of a light porous 
nature and very well drained. One part of the field about one 
acre in extent grew typical oat-sick soil oats and here it was 
arranged to carry out some experiments. 

The lime requirement and humus content of this particular 
soil together with three other normal soils are as follows ; — 


Lime Requiiement. 

Humus Content. 

Locality. Percentage Cwt. 

j CaCo,. |»er acre 

( 

j Pei cent Ci^t. 

England Farm (oat-sick soil) 1 0*03 1 6 

Do. (normal soil but beat mg | 

eelwoiiu diseased oats) 0*13 26 

Little Haddo do do. 0*15 | 30 

Can tei land do. do. ' 0*20 40 

Per cent. 

10*80 

i 12* 7 

1 4* 7 

1 16* 2 


From these re.sult8 it is seen that the oat-sick soil instead of 
being over-lmied, as reputed, has a lime requirement of 6 cwts. 
per acre. 

In all the experiments carried out on oat-sick land the same 
two manures have been used, namely, sulphate of ammonia and 
superphosphate in the proportions of 1 cwt. and 3 cwt. respec- 
tively. These are typical acid manures and were employed for 
the purpose of reducing the alkalinity of the soil. In most cases 
good results were obtained, but the increase in crop might have 
been due to the nitrogen or the phosphate added in these 
manures. 

To test the relative effect of the different manures seven plots, 
including two controls, area one sixtieth acre each, were laid 
out at England Farm and the following dressings applied : — 

Sulphate of ammonia, 3 cwt. per acre. 

8u perphosphate , , , 

Potasli salts, 30 per cent. ,, 

ll cwt. sulphate of ammonial 

Full manure<'l cwt. muriate of potash. ^3 cwt, per acre. 
|l cwt, superphosphate. j 

Nitrate of soda, 3J cwt. after braird and cvrt. five 
weeks later. 

The manures were broadcast by hand on April 7th and the 
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oats sown ca aH the plots on April 8th. Frequeut visits were 
made to observe the progress of the plants’ growth in the varans 
plots. Little difference could be observed between the control 
and the manured plots until five to six weeks after germination. 
At the end of two months a decided contrast could be drawn. 
7he plants in the sulphate of ammonia plot were vigorous and of 
a heathy colour; the control plots contained many unhealthy 
plants with withered leaves ; the full>manure plot was not far be- 
hind the sulphate of ammonia plot ; the superphosphate and potaA 
plots were equal ; the nitrate of soda plot, which received a first 
application of manure on May 15th, showed some improvement 
over the control plots. 

During July and August the plots presented much the same 
degree of differences with the exception of the nitrate of soda 
plot. This plot fell back very quickly, which was not expected 
in view of the fact that it had made some improvement earlier. 
On the date decided for the second application not a healthy 
plant could be found and many of them were beginning to decay. 
It was considered useless to apply the second application of 
nitrate of soda. 

As the plots showed the same degree of ripening, they were 
all cut on September 22nd and threshed some days afterwards. 
Nothing could be collected from the nitrate of soda and control 
plot I, as only a few straws could be found here and there. The 
yield of grain from the various plots is as follows : — 


PM. 

YtM in quarters per 

Sulphate of ammonia 

... 5'04 qrs. 

Superphosphate 

... 2-50 „ 

Control II 

... 2-05 „ 

30 per cent, potash salts 

... 2-00 ., 

Full manure 

... 1-43 .. 

Control I 

... Nil. 

Nitrate of soda 

... Nil. 


In judging the samples of grain from each plot very little 
difference could be found. On the whole the best grain was 
obtained from the sulphate of ammonia plot, the seed being even 
in texture and quite well filled. 

Discussion of Results. — The result of these investigations 
seems to indicate a possible explanation of the cause of oats 
failing on oat-sick soil, viz. the lack of readily available nitrogen. 

The sulphate of ammonia plot proved successful, and the rate 
of growth of the plants was uniform throughout the growing 
season. The nitrate of soda plot improved after the first applica- 
tion of majEtUte, but fell away very soon. These observations are 
interpreted as follows : — 

When nitrate of soda is applied, the nitrogen is available to 
the plant immediately after application. The nitrogen in this 
case, however, is not fixed by the soil, but is readily washed 
down to the lower strata and lost to the plant. In the case of 

44 



' 1:0^9] OAT-8iOK ZiAMO iiT vMsjm&tt 'fio mm<ms diskasb. 

soljdiate of ammonia, the nitrogen in the form of ammonia is 
fixed by the soil and undergoes slow oxidation to nitrate, ensur- 
ing a continuous supply of nitrate to the plant during the grow- 
ing season. Thus the nitrate of soda plot showed vigorous growth 
at first, but the plants died away as soon as the nitiate was 
washed down. The sulphate of ammonia plot, on the other hand, 
having an almost continuous supply of nitrogen, showed steady 
growth. 

The full manure plot gave very poor results. The plot for a 
period of time had a healthy appearance, although the plants 
were very uneven in growth. The reason for the poor results 
was evidently due to an insufficient application of sulphate of 
ammonia. 

The result of the superphosphate and potash plots shows that 
the plants received practically no benefit from the application of 
phosphate or potash. If the condition of oat-sick soil is due to 
excess alkali or lime in the soil, as formerly stated, one would 
have expected positive results in the case of the plot receiving 
an acid manure such as superphosphate. 

While these experiments seem to indicate that oat-sick land 
suffers from lack of a continuous supply of available nitrogen 
and can be made to grow a profitable crop of oats by the addition 
of sulphate of ammonia alone, it is intended to repeat the experi- 
ments for the purpose of forming a definite conclusion. 

Summary. — As a result of these investigations the following 
conclusions may be derived ; — 

1. The failure in the growth of oats sown on oat-sick soil 
is due to adverse soil conditions and improper nutrition, 
probably resulting from manuring the soil with cockle shells 
or fisher dung. 

2. The belief that eelworms (A. dipsaci) are mostly 
present in oat-sick soils and are the cause of the failure of 
the oats is incorrect. 

3. Oats develop normally and produce a profitable crop 
on oat-sick land, if nitrogen is applied at seeding in such a 
form that it is fixed by the soil, e.g. sulphate of ammonia. 

My thanks are due to the late Dr. Rennie, Professor Hendrick 
and Mr. Moore, all of the North of Scotland College of Agricul- 
ture, for their helpful advice and criticism; to the late Mr, 
Newlands, Advisory Officer in Soils, North of Scotland College 
of Agriculture, who carried out the investigation of the lime 
requirements, and to Mr. Robertson, England Farm, Portlethen, 
who allowed me to conduct experiments on his farm. I am also* 
indebted to the Carnegie Trust for a Research Scholarship which 
enabled this work to be carried out. 
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SOME POTATO-BREEDmO PROBLEMS. 

■WnxuM Eobb, N.D.A., 

ScaiUih Plant Breeding BUdum, CwMcrfh-iiM* 

Thb disastrous effects of blight in 1846 spurred potato* 
breeders to greater efforts to produce improved potato varietiesy 
and since that date many outstanding varieties have been intro- 
duced to commerce. Most of these, however, have declined in 
vigour after having had a greater or less vogue. This decline in 
vigour has always stimulated interest in potato-breeding, and the 
enthusiasm shown for this work by the early breeders has been 
successfully upheld by a varying number of enthusiasts from time 
to time. Continued hybridisation has played a large part in the 
breeding of new varieties of the potato, but the results obtained 
by this method are apparently largely a matter of chance and 
they are very often unsatisfactory. The consequences of con- 
tinued hybridisation in potato-breeding are clearly indicated by 
Jones (1), who states with reference to potatoes. &c., that : — 
“ For every individual of promise thousands of plants must be 
grown and destroyed. All vegetatively propagated varieties, after 
countless generations of crossing and re-crossing, are genetically 
so complex that attempting to obtain further improvement by 
repeated crossing is like solving a picture puzzle in the dark.” 

Before referring to a few of the results of the potato-breeding 
experiments at the Scottish Plant-Breeding Station and to the 
conclusions drawn from them, mention may be made of two 
obstacles encountered in carrying out experiments in potato- 
breeding. One is universal, the other is more or less local. The 
first obstacle is the difficulty, and in some cases the impossi- 
bility, of getting certain varieties to function as parents. A 
number of varieties of the potato can be used quite readily either 
as male or female parents, e.g. Flourball ; a few varieties which 
can function as female parents possess characteristics which 
render them unable to function as male parents, e.g. Up-to-date ; 
certain varieties may be successfully utilised as female parents 
only in favourable seasons, e.g. Great Scot ; several other varieties 
seldom function naturally as parents, e.g. King Edward. 

The second obstacle is the difficulty of maintaining healthy 
plants, due, at Corstorphine, to the prevalence of virus diseases. 
It was found that the virus diseases, leaf-roll and mosaic, spread 
among seedling potatoes apparently much more rapidly than w'as 
experienced at St. Andrews, Fife, where the writer w'as engaged 
in potato-breeding experiments some years ago. Many named 
varieties also have quickly lost vigour at the Plant-Breeding 
Station through infection with these virus diseases. Some of the 
strain^- tjfs families of seedlings were apparently more readily in- 
fected i&sn others, but sooner or later loss of vigour through 
vims disease set in, apd it has been impossible to maintain s 
stock of healthy plants for successive trials. Since 1926 the 
seedling potatoes for the Station have been raised in a district 
where the environmental conditions are different from those ai 
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Corstor^ime, br 4 the results obtainedl so far, indicate that less 
difficulty in mamtaining healthy plants will be experienced there 
than was the case at Corstor^diine. 

An endeavour was made to overcome the limitation imposed 
by varieties which shed their flowers prematurely. Plants of the 
TTing Edward variety were used as female parents in the investi- 
gation. The methods employed were (a) early and repeated 
application of viable pollen to the stigmas ; (b) grafting of flower- 
ing shoots of the potato on tomato plants in order to prevent the 
potato from forming underground tubers and thereby possibly 
stimulating free flowering. Neither of the above methods, ho\s- 
ever, gave positive results. 

In referring in this article to the breeding experiments at 
Corstorphine, notes concerning only two hybrid progenies will 
be given, but they will suffice to illustrate results met with 
ja-obably all too frequently in potato-breeding, viz. the high pro- 
portion of plants less desirable as agiicultural types than their 
parents. 

Up-to-date X lli^estic. — ^From this hybrid over 250 seeds 
were secured from one berry ; 87 per cent, of the seeds germinated 
and 208 plants survived. Tliese were all planted out, and were 
grown under conditions as unifoim as possible. There was a 
w'ide range of foliage types, some tall and vigorous, several dwarf 
and weakly, and others varjing between these two extremes. 
The yield and the number of tubers from matm’ed plants also 
varied w'idely. All the tubers in the progeny were white- 
skimied ; in shape they varied from “ round ” to “ long kidney.” 
Eighty-tw'o plants had comparatively long underground stems or 
stolons, and they were thus of an undesirable type. The stoloni- 
ferous plants generally produced a low yield of small tubers. 
Seventy-seven per cent, of the plants were susceptible to wart 
disease — a high percentage of seedlings which on economic 
grounds could be discarded at once. 

The seedling progeny were decidedly inferior to either of the 
parents as regards habit of growth, cropping power, shape, and 
the average size of tubers. Frequently the higher-yielding 
selections contained numerous tubers, but too many of these were 
small. 

Oohlen Wonder X Olassel Beauty. — This family of seedlings 
is of interest in serving to indicate the number of types which 
may be obtained from a hybrid berry. Golden Wonder, as is 
well known, has kidney-shaped, russet-skinned tubers; Glassel 
Beauty has round, red tubers. Prom 200 seeds of one berry, 190“ 
seedling plants were obtained. These were planted out and 136 
plants matured. Amongst these were 73 seedling plants bearing- 
coloured and part-coloured tubers and 63 plants bearing white 
tubers. The group of plants bearing coloured tubers showed a 
series of gradations in tuber colour, ranging from bluish-purple 
to faint pink. The tubers on most plants were decidedly un- 
attractive, and none of the selections was deemed wor^y 
extended trial. 
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It aw^ be eteted here that in view of Ooldea Wonder {) 08 saBe< 
ing cetimn deadrable qualities, many hybrid seedlings raisM fnnn 
O^den Wonder as female parent have come under the*writer'a 
dbmervation for selection of promising plants, but they have 
almost invariably been undesirable types, and no plant of 
sufficient merit for extended trial has been observed. It is per* 
haps also worthy of note that no russet-skinned tubers typical 
of Gulden Wonder have been seen in any of the hybrid or selfed 
progenies of Golden Wonder raised at the Plant Breeding Station, 
or in those raised by the late Dr. John H. Wilson at St. Andrews, 
Fife. 

Other Grosses. — Over 1,000 seedlings have been raised annu- 
ally at the Plant Breeding Station, CJorstorphine, from 1921 until 
1926, and amongst the progenies raised there have been several 
promising selections, which, so long as they remained healthy, 
reached a high standard of excellence. Some of these compared 
very favourably with standard named varieties, but even in the 
progenies containing promising selections a large proportion of 
the plants was much below the standard of the best cultivated 
varieties. 

It may be of interest to the reader if we refer here very briefly 
to the work of a few other potato breeders. 

Stuart (2), of the U.S.A. Department of Agriculture, stated 
in 1921 that : — “ Since 1910 the U.S. Department of Agriculture 
has, with two exceptions, grown several thousajid potato seed- 
lings each year. The largest number grown in any one season 
was in 1910, when over 28,000 })otted seedling plants were trans- 
planted into the open field.” He also indicated in 1921 that 
while the Department had a number of promising seedlings, they 
had not at that time introduced any highly disease-resistant 
meritorious commercial variety. 

In the report of a lecture given by M‘Kelvie (.3), one of the 
most successful raisers of new varieties of potatoes, it is stated 
that of 3,000 seedlings raised by him in 1922 only two were re- 
tained for further trial in 1927. 

Anderson (4) states in connection with potato breeding that 
” generally speaking, 90 per cent, of seedlings can be discarded 
at sight.” 

The results obtained at the Plant Breeding Station probably 
agree more or less with those obtained by other potato breeders, 
and support the opinion that success in creating new and im- 
proved varieties, by repeated crossing of cultivated varieties of 
the potato as presently constituted hereditarily, depends largely 
on chance. 

The writer has found that in the seedling progenies of many 
cultivated varieties the types of plants most desired, i.e. those 
approaching the standard of excellence of cultivated varieties, 
occurred infrequently in some crosses and never at all in others. 
To make further progress in potato-breeding methods it is of 
first importance to try to reduce the chaaices of the undesirable 
ta inferior types occurring. If this can be accomplished, and it 
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seems possible that it will, much expeoditnre of time and effort 
will be saved, and thus a hi^er rate of progress than is possible 
at present will be attained. 

One of the problems, therefore, is : how to obtain better con- 
trol of the various factors which determine the inherent capacity 
or hereditary constitution of any type or variety. In considering 
the problem it is necessary to look upon the mature plant as the 
outcome of the reaction between the hereditary elements within 
the plant and the plant’s environment. 

It must be understood that the hereditary factors will be 
expressed to the highest degree only when they react with an 
environment suitable to their full expression. In comparison 
with the effects of environment, it is generally held that the 
hereditary cap8W3ity is indelibly imprinted on the organism, but 
while the hereditary factors of a plant may be regarded as 
relatively stable under normal conditions, the degree to which 
some of them are expressed in the matured plant may fluctuate 
within limits. In general it may be said that, if the hereditary 
capacity is such as to produce an undesirable type of plant, then 
it may be concluded that, no matter how favourable the environ- 
ment is, the type of plant wdll not advance beyond its inherited 
capacity. 

The complexity of the hereditary nature of potatoes has been 
indicated, and it is rendered evident by a progeny consisting of 
many different types resulting from a plant that has been fertil- 
ised by its own pollen. If the general principles of the Mendelian 
theory of heredity are accepted — and a large number of experi- 
ments in breeding fit in with this theory — ^the simplification of 
the hereditary constitution of potatoes should be brought about 
by resorting to self-fertilisation and inbreeding with a view to 
obtaining as many different types of potato plants as possible, 
which will breed relatively true to type through the seed. By 
selfing and inbreeding many hidden hereditary characters will be 
brought to light ; the favourable ones may be retained and the 
unfavourable ones eliminated. By eliminating the unfavourable 
hereditary elements the chances of undesirable types of plants 
being produced will be lessened, and not only that, but it is 
()ossibie that some of the hereditary factors may be more fully 
expressed when they are not associated with interacting un- 
favourable factors. Selfing has already been applied to 
other crop plants. We understand that it has been success- 
fully applied to maize in the U.S.A. as a means of obtaining im- 
proved parental strains. One of the immediate resplts folloviring 
inbreeding of maize was loss of vigour in the inbred strains. 
This loss of vigour did not of itself impose any serious difficulty, 
for vigorous strains giving a higher yield than the original 
varieties were again obtained by resorting to crossing inbred or 
selfed strains whose genetic constitution was known, at least as 
regards the more important characteristics of economic value 
.which they transmitted. The same procedure might well be 
fcdlowed in potato-breeding. 
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There is reason to believe that, unlike maiae, oertflln rrtndns 
of sunflower became extremely uniform by inbreeding without 
losing their vigour. Apparently it was possible to combine in 
an inbred strain of sunflower more desirable grovdii factors than 
were possessed by the average open fertilised populations. 

In connection with selfing it may be stated that in the ex- 
periments at the Scottish Plant Breeding Station, selfing of 
certain plants is being carried out in what promises to be a 
tolerably healthy environment, and the results obtained so 
far encourage the hope that fruitful results will ultimately 
follow. 

The value of self-fertilisation and inbreeding is implied in 
the quotation from Jones given at the beginning of this paper. 
Other writers have also recommended self-fertilisation. Krantz 
found selection in self-fertilised lines of potatoes to be a practical 
method of seciu'ing improved parental material, and he was thus 
led to the conclusion that selection within self-fertilised lines, 
vsnth subsequent crossing of the inbred plants, was the most 
promising and the most practical method for the further improve- 
ment of potato varieties. 

Muller (5), advises the breeder of early-ripening varieties of 
potatoes to use, for cross-breeding purposes, early-ripening 
varieties which are capable of reproduction, and in all cases only 
after a preliminary testing of the parent plants through rearing 
of young plants grown from selfed seed. The same writer points 
out the desirability of growing on to the second generation, 
when a wider range of variability may be found than in the first 
generation. 

Salaraan (6), has succeshfully accomplished much work on 
the mode of inheritance of a number of characters in the 
potato plant, and has demonstrated that various characters are 
inherited on Mendelian lines. One finds, however, that he has 
little hope of the practical application of the Mendelian princi- 
ples of inheritance to potato breeding, unless the experimenter 
possesses “ the eye of the fancier, the flair of the breeder.” 
We hesitate to accept the view that : — ‘‘ To select the right 
seedling is both more important and more difficult than to know 
how to breed it.” If it were known how to breed an immune 
‘‘ Epicure ” or an immune ‘‘ British Queen ” potato for in- 
stance, it does not seem that the selecting of them afterwards 
should present great difficulty, provided all the seedling progeny 
plants are grown under environmental conditions suitable to the 
full expression of all the hereditary factors. In selecting, as 
distinct from breeding, the personal equation no doubt plays 
an important part, but it is quite possible that the selector 
rhay be either considerably aided or handicapped in his efforts 
by the effects of the environment in which the plants are 
^grown. 

In considering the influence of environment one must realise 
that it functions both externally and internally, but that it is not 
possible to distinguish sharply the points where external and 
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initial environments operate. Different plants of a species may 
react differently to varied environments and show different ranges 
of adaptability. That is to say there may be a greater or less 
range between the best and the worst environmental conditions 
for different plants. In potatoes this tange no doubt vanes with 
the variety, but on the whole it is fairly wide. From the results 
obtained during several years of raising potatoes from the seed or 
b rry to obtain data with reference to the hereditary capacities 
of different parent plants the question arises whether growing 
plants under environmental conditions tending towards the best, 
towards the mean, or towards the worst will best differentiate 
the hereditary types. While the writer has no definite proof, 
experience in raising seedling potatoes in two different districts 
with different environmental conditions suggests that the more 
favourable these are, the more advantageous it will be 
for the breeder, because by getting a fuller expression of the 
various hereditary factors of the plants the breeder will be 
able to distinguish more easily the different hereditary types. 
The environmental conditions, if poor, may operate to obscure 
some of the hereditary elements of a plant and hide its real 
identity. 

Little is known of the effect on mature plants grown from 
seed of the particular agencies permeating either the female 
parent plant while it is setting seed or the seedling potatoes. 
These problems require investigation and their solution would 
greatly assist ytotato breeders. Is it possible that particular 
environmental conditions may impart to a seedling something in 
the nature of a tempontry stimulus to its vital functions? 

Ward Cutler ( 7 ) has indicated that part of the living matter 
of a plant, i.e. the cytoplasm, may possibly play a part in the 
occurrence of certain pathological conditions in plants. This 
possibility is of interest to the potato breeder in connection with 
the occurrence of virus diseases in seedling potatoes. Kesults 
obtained with seedling potatoes at the Scottish Plant-Breeding 
Station at least indicate, if they do not prove, that these diseases 
or “ degenerate ” conditions are borne by or are in some way 
transmitted through the seed, and suggest that breeding from 
uninfected plants in a relatively healthy environment may be 
a helpful, if not an essential, condition for the carrying out of 
certain potato-breeding experiments. 

In making reference to the question of the effects of different 
agencies permeating the living matter of plants it may be per- 
tinent to refer to the results of several workers wh© have recently 
been investigating problems arising out of the occurrence trf 
virus diseases in potato plants. There appear to be two opposite ‘ 
views of the nature of the virus disease, leaf-roll. One, thkt it is 
brought about by a predisposition in the plant to become upset — 
perhaps chemically, in its vital functions; the other, that it 
is an infectious disease caused by an ultra-microscopic organism. 
Schander has expressed the opinion that leaf -roll is brought about 
through the upsetting of the chemical equilibrium of the living 
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cell, and that the plant in question must, to a large extent, be 
prone to this condition. This opinion presents a new aspect 
from which the probl^ of preventing “ degeneration ’’ in 
potatoes may be approached. 

The assertion is occasionally heard that virus diseases are 
more prevalent to-day than they were half a century ago. If 
this be so, it may be inferred, in view of Schander’s opinion, 
that some of the present day potato varieties have been bred 
from varieties possessing this predisposition to become upset in 
their vital functions. Schweizer (8), in giving an account 
of experiments he carried out in Germany on potato-plants 
affected with leaf-roll, has reported that he introduced various 
chemical solutions into the tissues of leaf-roll plants, and that 
with a solution of albumen and pepsin he obtained positive 
results. After a few days’ treatment the curled leaves again 
performed their normal functions. The new leaves formed there- 
after were of a dark-green colour, and the effect of introducing 
the above-mentioned substances was permanent throughout the 
growing period. Calcium nitrate, on the other hand, while it 
appeared to arrest the development of leaf-roll, had no effect on 
the already rolled leaves. 

In this brief survey of a few potato-breeding problems an 
endeavour has been made to indicate the complexity of some of 
them, and the importance of utilising all the knowledge avail- 
able concerning both heredity and environment in relation to 
the potato. The position may be summarised as follows ; — 

Choice of varieties for parents is limited by abnormalities 
occurring in the floral organs of a number of varieties. 

The hereditary constitution of many, if not all, of the culti- 
vated varieties of the potato is probably complex. Variable pro- 
portions of the progenies of hybrids from many potato varieties 
of a high-standard of merit are often relatively worthless. 

Success in creating new potato varieties of agricultural value 
by crossing cultivated varieties that are complex in their heredi- 
tary capacities depends largely on chance, and entails a large 
expenditure of time and effort, with no commensurate progress 
in the acquisition of additional knowledge of the hereditary con- 
stitution of potatoes or in the development of improved methods 
of breeding. Success in selecting new and improved varieties 
of agricultural importance may be increased or diminished within 
limits through the effects ott the seedlings, of the environmental 
conditions under which the plants are grown. 

Little is known regarding the relative effects of raising seed- 
ling potatoes under diffwent environmental conditions. 

With a view to making further progress in potato-breeding 
methods, more information is required concerning the control- 
ling agencies and their interaction, in the genesis of different 
varieties of the potato. This information should in theory be 
most readily obtained by selfing and inbreeding different types 
of potatoes. Breeding on this system is in conformity with the 
generally accepted principles of heredity. While pure-breeding 
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plants may not of themselves be directly of economic importance, 
they should be of much value for experimentation. 
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THE BIOLOGIST on the FARM.— No. XXXII. 

Professor J. Arthur Thomson, M.A., LL.D., 

Unieereity of Aberdeen, 

The Winter Picture. — The innermost fact in the Biology of 
Winter is the periodic rest and retrenchment, partly in adapta- 
tion to the difficult seasonal conditions and partly because 
vigorous life tends to be more successful when it is punctuated. 
In a warm country, such as British Guiana, the seasons are 
gently marked as compared with those in the British Isles ; and 
in spite of much obvious activity the tide of life does not rise so 
high as it does with us. A winter’s rest helps towards a 
summer’s industry. We mean that apart from the snows and 
frost and storms, by which living creatures are forced to lie low, 
there are constitutional reasons for a period of repose. 

Thus the winter period includes the somnolence of the trees 
in most of which there is but little doing ; the quiescence of the 
buds formed in the abundance of last summer and now well- 
wrapped up in non-conducting scales ; the shifting of the wealth 
of many plants from above-ground parts to root-stock and root, 
tuber and corm and bulb, often well-sheltered from the frost 
which would burst the cells ; and the faint flickering of life in the 
multitudinous seeds that are deeply sown in the earth. The fact 
that some of these seeds, like the young stages of some insects, 
normally lie quiescent for more than one winter, shows that 
there are internal as well as external reasons fpr the periodic 
rest. 

Similarly among animals there is a long inclined plane of* 
repose. Some mammals, like the badger, doze the days away, 
though they cannot be called “ winter-sleepers ” ; others, im- 
perfectly warm-blooded, like the hedgehog and ihe marmot, 
illustrate the remarkable constitutional relapse called true 
hibernation ; then there are various stages of lethargy and coma 
as in the queen hiimble-bee in the mossy bank, the snails in the 
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reoesses of t]je wall, the frogpi in the dry drain, and the slov- 
womxs in a hole on a well-sunned hillock on the moor. We are 
still far from being able to arrange the various forms of “ sus- 
pended animation ” in physiological order; but that will come. 
A number of aquatic animals, both in fresli water and in shore 
pools, show very marked bodily retrenchment. Thus the fresh- 
water sponge dies away except as regards its pinhead-like 
gemmules, which float off from the dead parent body and start 
new sponges in spring. Thus, again, many of the zoophytes or 
hydroids in the sWe-waters die down to a greater or less extent 
on the approach of winter, illustrating what may be called the 
policy of reducing the surface of vulnerability, just as trees do 
in shedding their leaves. 

Another adaptation is some change of habitat, some retreat 
before the enemy, such as the cold and scarcity. The earth- 
worms may burrow more deeply before the clutching of the 
frost’s fingers ; the mountain hare and the ptarmigan may descend 
to lower altitudes when the snow is very deep on the heights; 
most of the birds have escaped to the south. 

Ptarmigan and mountain hare illustrate another fitness in 
assuming white plumage and white pelage on the approach of 
winter. The new feathers and the new hairs are developed 
without pigment, but with numerous minute gas-vacuoles whose 
mirroring surfaces reflect the whole of the light and thus produce 
what we call whiteness. Sometimes the white dress serves as 
a cloak of invisibility, but the other day oii an exposed brown 
stretch of one of the Cairngorms we saw a mountain hare 
challenging attention most conspicuously, a white target for any 
golden eagle ! So that we must re-emphasise the deeper utility 
that, for a warm-blooded animal in very cold surroundings, a 
white dress loses less of the precious animal heat than a dress of 
any other colour. 

Perhaps the hardest life lived in Europe is that of the 
mountain vole or snow mouse, which rarely descends below 
4,0(K) feet. It was originally a Northern Tundra animal that 
came south in interglacial ages, but has disappeared except from 
the lofty mountains. It tunnels beneath the snow from one 
Alpine plant to another, and it is helped to survive the winter by 
its stores of gentian roots. For we must not leave out of our 
picture the stores that many animals make in days of plenty, 
that serve them well when the wolf of winter is at the door. 
And the stores need not be external, they may consist of fat 
and other reserves laid up in the rec'esses of the body itself. 
Thus there is a long slab of tallowy fat from the root of the 
reindeer’s neck to above the rump, where it is several inches 
thick. 

Winter Visitor*,-— Everyone knows that the birds of a North 
Temperate country may be arranged in five groups according 
to^their standing as visitors, tourists, or residents. (I) There 
are the ever-welwane summer visitors, such as swallow and swifts 
cuckoo and nightingale, wheatear and corncrake, who nest in 
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Biiteui tmA migrate at the end of sntnmer to more genial lands. 
(2) Then Hb^e are the partial migrants, say lapwings and goM- 
flodhes, which are never unrepresented in Britain, though some 
^ and others stay when winter comes. (3) A small group 
includes the true birds of passage, such as some of the sandpipers, 
which rest on our shores for a short time on their way further 
north in spring or further south in autumn. North Temperate 
migratory birds always nest in the colder part of their migrational 
range. (4) Then there are the residents who do not migrate at 
all or not for any noteworthy distance. This list is much shorter 
than is usually supposed, for many apparent residents are partial 
migrants. As representative residents we may name red grouse, 
house sparrows, water hen, and golden eagle. (5) The fifth 
group, which we cannot but think of at this season, includes the 
winter visitors that nest further north and find shelter in Britain 
for the winter, such as the Iceland gull, the glaucous gull, the 
vvild swans, the wild geese (except the grey lag, which some- 
times nests here) , the miscalled Bohemian waxwing, which nests 
in circumpolar regions, and the interesting turnstone that tips 
stones upside down on the wintrj’ shore for the sake of the small 
creatures that have been sheltering underneath. 

Twenty miles or more from the sea we sometimes find an 
exhausted or battered Little Auk, a characteristic winter visitor, 
though its search for shelter in Britain is often fatal. It is a 
dark-coloured white-breasted bird about eight inches long, with 
a stout conical beak. It is a relative of the extinct Great Auk and 
a very attractive little bird. It breeds on the Arctic Islands, but 
spends much of the year on the open sea, spreading in winter 
as far south as the Azores. A strong swimmer and diver, it 
feeds chiefly on open-sea crustaceans and the like, and it lives on 
the whole a successful life. The greatest risk it has to run is 
the prolongation of cold and stormy weather over many days, 
for this drives the Plankton animals, on which many sea-birds 
depend, to quiet depths where they cannot be readily captured. 
Then the Little Auks are starved and lose their powers of resist- 
ance. They take to wing, flying swiftly in straight lines, and are 
apt to get battered against the cliffs. Those that lose their 
bearings and fly confusedly inland stun themselves by colliding 
with trees and telegraph wires or other unfamiliar obstacles. 
Thus there is sometimes a sad uTeckage of these attractive 
winter visitors. 

The most magnificent of our winter visitors is the Great 
Northern Diver or Loon, a bird “ as big as a. goose.” Very 
handsome it is in its black and white plumage ; very masterly 
in its swimming and diving. It can stay three minutes undes 
water, which is a long time to do without a breath. It is 
said that the Great Northern Diver cannot rise directly from the 
pound, and it certainly makes a great spluttering in launching 
itself out of the water. Its body is heavy, and the bird sits in 
the sea like a heavily-laden ship. SomewW mysterious is the 
way in which it can slowly sink itself until the waves are awash 
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over its baek. The Loon has a resonant distressful which 
is said to gain a m^ody of its own at the breeding season in the 
Far North. For like other winter visitors this noble bird nests 
in more or less Arctic regions, the nearest breeding place being 
in Iceland. 

We cannot say this of the snow buntings, for they sometimes 
breed on Ben Wyvis and other such places; yet it would be 
rather pedantic to exclude them from the winter list. They come 
late in the year in little flocks from across the North Sea, sing- 
ing or twittering as they fly, often appearing suddenly in the 
mirky air. As there is much white in the winter plumage, the 
popular name of snow-flakes is well deserved. They usually 
arrive in very good condition and settle down on the fields to 
search for seeds. In summer they are chiefly insect eaters. 
They are nearly related to corn-buntings and yellowhammers. 

Also to be included among the winter visitors are some of the 
wild ducks, like the golden-eye and the velvet scoters, which are 
familiar on the estuarine waters. The most striking of all winter 
flights is that of the Arctic tern, which may winter in the 
Antarctic as far south as 74°. This is the maximum migrational 
range. 

The Pntning Hooks of Winter. — Those who try to garden 
ambitiously in exposed parts of the country are familiar with the 
tragedy that some of the herbaceous plants are always disappear- 
ing. They delighted us in 1928, but in 1929 they will be con- 
spicuous by their absence. They have been eliminated by the 
winter. This is but a reminder of what happened on a large 
scale during the four successive Pleistocene Ice Ages — ages of 
horror when the greater part of the British fauna was wiped out 
for the time being. Except a tract to the south, now represented 
by the southern counties of England, the country was covered 
by glaciers. In the interglacial periods many of the animals 
crept back again as the ice melted in the valleys, but they had 
to retrace their steps or perish in the winters, or when the next 
Ice Age set in. When the climate changed definitely for the 
better and the glaciers disappeared, there was a great re-colonisa- 
tion of the British peninsula from the continent, and this con- 
tinued until Britain became an iskmd and the door was shut to 
further pedestrian immigrants. During the re-colonisation 
almost all our present mammals got a footing, except such 
modern aliens as the two rats ; but there were some of the old 
r^denters like the cave lion, the cave bear, the mammoth and 
the woirfly rhinoceros that never returned at all. Moreover, since 
the insulation we have lost not a few very interesting mammals 
that shared in the re-colonisation, such as the reindeer, the wolf, 
and the beaver. Our point is that we should look at our winters, 
with their continued elimination, as echoes or reverberations of 
the Ice Ages when the whole fauna shuddered. We have known 
of -a big barrowful of birds being gathered in a stackyard after 
a night of severe frost, and it should be remembered that one 
night of very low temperature may do more pruning than weeks 
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ot what must be called very cold weather. The wreckage of the 
Little Auks that we spoke of above is but an instance of the way 
in which the pruning'hooks of winter may work, but it is of little 
moment since there are such enormous numbers of these little 
birds in the Arctic Ocean. The pruning is of course most marked 
among resident birds and mammals, and there is a widespread 
impression in Scotland that some of our common birds, such as 
yellowhammers and chaffinches, are becoming rapidly scarcer, 
partly because the modern roads afford much less in the way of 
food than they used to do when horses were more in evidence 
and the surface was less repellent to birds. 

But there is another aspect of the winter’s elimination which 
the fanner gratefully recognises, namely the killing off of large 
numbers of grubs and other soil-animals that are injurious to his 
crops. Especially when frost follows ploughing there must be 
an elimination of these pests on a large scale, and this is all to 
the good. The winter is for us as well as against us ! 

OoBfDest of Distemper. — Another fine instance of the 
biological control of life is the discovery which Messrs. G. W. 
Dunkin and P. P. Laidlaw have made that the dog-distemper 
can be baulked by a vaccine treatment. The troublesome and 
costly disease has been a shadow for many a year, but man seems 
to have conquered it at last. For a long time it has been recog- 
nised that distemper is a inicrobic disease, somewhat analogous 
to measles and scarlatina in children. While predominantly 
catarrhal, affecting the lining of the nasal passage, it may spread 
to the lungs and the food canal, the liver and the nervous system. 
It is particularly common in puppies between four and eleven 
months, but increa.sing age gives no complete protection. An 
attack in early life usually confers immunity if the animal 
survives, but this is by no means absolute. The usual general 
treatment in the past has been to administer internal disin- 
fectants and to try to keep up the patient’s strength, though by 
means of very light food. 

One of the reasons why distemper has baffled investigators 
for so long is that the disease often occurs in conjunction with 
other microbes besides the specific one. In other words, there 
may be a mixed infection. The second reason is that the dis- 
temper microbe is much smaller than an average bacillus. It 
belongs to the elusive series of “ filter-passers ” or filterable 
vinises, including, for instance, the causes of smallpox, rabies, 
foot-and-mouth disease, and, according to some authorities, 
measles and scarlet fever. There are also many, plant diseases 
that are due to filterable viruses. 

Two years ago Dunkin and Laidlaw showed that a pure forint 
of distemper could be produced in ferrets infected from dogs. 
It can be transmitted from dog to ferret, from ferret to ferret, 
from ferret to dog, by material in which no bacteria can be 
demonstrated. In their further experiments at the Medical 
Besearch Council Farm Laboratories at Mill Hill, the investi- 
gatm's have prepared from infected ferrets a vaccine that will 
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iCEuntutiBe either i ferrets or dogs. A convement frqrm ckC the 
Taocirte is a fonaaldehyde extract of the infected ferret’s ^leen^ 
and a large dose of this uon>living vaccine will mdnoe immunity 
in about 90 per cent, of the ferrets into which it is injected. 
Bat to consolidate the immunity thus induced it is necessary tu 
administer living virus. It is probable that what is brought 
about in the dog or the ferret is some general change in the cells 
of the body and not the production of some specific anti-body or 
counteractive in the blood. The triumph is that dogs may be 
rendered immune to a common and vexatious disease, and that a 
single dose may be enough. A dog first treated with the formal- 
ised extract from the tissue of a distemper dog, and subsequently 
with living virus, appears to have acquired solid long-lasting 
immunity, firm against other strains of dog-distemper. The 
investigators deserve the heartiest congratulation. The next step 
is the large-scale production of the immunising vaccine, but that, 
though requiring meticulous carefulness, is not a task for investi- 
gators. 

Marco Polo’s Sheep. — Our domestic sheep, whose potential- 
ities we get a glimpse of in the adventurous lambs, suffers indi- 
vidual degeneration as the nemesis of an over-sheltered life. It 
gets plenty to eat without much exertion beyond industrious 
browsing and mastication, and it is safe from enemies except 
when dogs start worrying. Perhaps, though the lambs do not 
suggest this, it also suffers from centuries of domestication during 
which man has removed all the individuals that persisted in being 
adventurous and original. Even the ewes themselves seem to 
frown on their offspring when these continue too long in their 
early experimenting mood. 

To get a just impression of what a sheep may be, we must 
consider Marco Polo’s sheep, recently described afresh by Mr. 
William J. Morden, field associate of the American Museum of 
Natural History. We select a few points. The fine sheep, Ocis 
poli, lives on “ the roof of the world,” on the High Pamirs in 
Turkestan. Like the hardy yaks they ascend over ten thousand 
feet, and are abundant in their fastnesses. They are famous for 
their massive horns, which may be 57J inches long around the 
spiral, with a spread of 41 inches. Very wary and extraordinarily 
strong. Polo’s sheep are seldom seen at close quarters. It would 
be impossible to hunt them without the patient, indefatigable 
yaks. Though the spiral horns are heavy in both sexes, the 
skeleton as a whole is lightly built and brittle, and the body is 
wiry rather than massive. A ram may weigh 2.S9 lbs., but there 
is very little fat. The winter pelage is heavy, white and brown 
in colour with an intennediate grey. The horns are yellow-white 
like old ivory. The summer coat is short. In the spring the 
rams keep by themselves ; the ewes and yearlings congregate in 
large herds. Polo’s she^ are accustomed to spartan diet, such as 
is afforded by wire-leaved grass and wild onions. Yet they thrive 
and hold their own. On a short exploration Messrs. Morden 
and Clark counted over a thousand rams and six hundred ewes. 
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Tb» QoUtoa Bon^ — some parts of Britain there is a con" 
siderable trade in mistletoe, and it seems a pity that we should 
import any. For it grows well, is very beautiful, and can be kept 
ea^y witbin bounds. It is biologically interesting in many ways, 
first, because it flowers and fruits in the hard months of the 
year, the simplified blossoms being visited by winter-flies; 
secondly, because it is descended from ancestors which rooted 
in the ground, while all the typical kinds are now perched plants, 
never touching earth; third, because it is sown by the missel- 
thrush, which either wipes the “ limed ” seed off its bill on to 
a branch, or passes it through its food-canal and voids it on a 
similar position; and fom-th, because it is only a parasite to the 
extent of using the apple-tree as a system of pipes for conveying 
the soil-water to the branches. The evergreen leaves manu- 
facture sugar and other carbon compounds just as all ordinary 
green plants do. The mistletoe is the golden bough that has 
figured so much in folk-lore, for when grown on an oak (its rarest 
support) it wards away evil and danger and brings happiness and 
wealth. To hang it up in a room is to recognise that the gods are 
all powerful, and then things can be done under the mistletoe 
which would elsewhere be sure to make the unseen powers 
jealous ! But quite different is the Scandinavian story in which 
the mistletoe typifies the deadly power of the winter. It alone, 
fashioned into a piercing arrow, was able to kill Balder the 
Beautiful, the emblem of our fair earth in its summer ^’igour. 


A SURVEY OF DAIRY FARMING IN 
ABERDEENSHIRE. 

At, BERT D. Impeb, B.Sc. (Agr.), M.S. (Ecoii.), Pli.D., N.D.A., 

A'orf/i oj Scotian of Agriculture, 

In order to procure some definite information on the organ- 
isation and management of dairy farms in the area supplying 
milk to the City of Aberdeen, an agricultural survey of such 
farms was carried out in 1927. 

The method employed was to visit approximately a hundred 
farms of all sizes and types where the major enterprise was milk 
production. A balance-sheet and a profit and loss account were 
drawn up for each farm, depreciation being allowed at the rate 
of 5 per cent, on all permanent equipment and working stock 
with the exception of tractors and engines, which were deprei* 
ciated at a higher rate. 

The results of the enquiry are based on the averages of class 
groups. It was found that the farms could be conveniently 
grouped into four classes each with 15 or a multiple of 15 cows. 
There was direct correlation between cow population, acreage, 
and live stock units carried, but as dairying was in every case 
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the chief isterest, grouping acoordipg to cow population 'vrae 
adopted. 

The farms were found to be scattered around the city up to 
a radius of about 16 miles, although there were a few at a 
greater distance. The average distance of those visited was from 
Aberdeen 8-9 miles, and from the nearest railway station 2-8 
miles. They were not specially grouped, but were found 
scattered amongst other types of farms. Proximity to a railway 
did not appear to have any bearing on the type of farming, but 
there were indications that to be close to a g(^ road was of very 
great importance to the dairy farmer, as all the milk was collected 
by road transport and the bulk of foodstuffs and manures de- 
livered by the same means. 

The soil was reported as being mainly of a medium loam, 
but clay and peat were also encountered in the lower parts of the 
valleys. The area, being undulating, varied in exposure and 
in productivity. 

(General Organisation of the Taxma.— Cropping . — ^The usual 
rotation was the six course; this included two white crops, one 
green crop, and three years grass ; usually about half of the new 
grass was cut for hay. One or two instances of five and seven 
year shifts were found, the difference usually being due to 
decreasing or increasing the pasture by one year. 

The main grain crop was oats, and thick-skinned varieties 
were the most common. The most widely grown was Victory 
Oats, which covered 40‘1 per cent, of the oats acreage ; Castleton 
Potato Oats w^ere grown on 26'4 per cent., Giant Eliza on 19 per 
cent., and Ascot, King, Crow'n, Superb, Abundance, Propsteier 
and Black Oats on the remaining 14-5 per cent, of the acreage. 


Average Yield and .imount of Oats Sold per Average Farm.^ 


(Jroup. A 

1 

2 

3 

4 


5 Size of Farm. 
Acres. 

43*8 

119-0 

204-6 

404-9 


Arrnige Yield, 
Qrs. 

5- 8 

6 - 2 

7-3 
7-3 


Pereeniagt Suld. 

31-4 

39-2 

46-6 

44-0 


The individual records show many variations in the yields, 
but the above table shows the averages for the class groups. 
It is noticeable that on the smaller farms the average yields 
are less than on the larger farms. Many of the smaller farms 
are on the lower parts of the valleys and have peaty 
soils; on such land it was usual to find that Castleton Potato 
Oats were grown and that the yields were decidedly low ; on the 
other hand, heavy-yielding varieties such as Giant Eliza and 
Victory were usually grown on the larger farms. 

The proportion of the crop sold varies from farm to farm, 
but on practically all farms there is a certain proportion which 


* of. ** Small Holdings,** Ruston, TraixstuiurM of the Highland and AgrievdturaZ 

Society^ vol. 88, 1928. 
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is sold as market grain, although a few fanners attempt to 
market all grain through live stock and in this way reduce food 
bills. 

Barley is mainly of the “ Common ” variety, and practically 
all this crop is sold either direct to distillers or to merchants. 
Grain for seed is usually saved from the preceding year, but a 
change of seed is commonly made every two or three years. 
This seed is sometimes exchanged but more frequently purchased 
through merchants. 

Turnips are the main root crop, as farmers find that they form 
a better feed for dairy cows than swedes, of which only a few 
acres per farm are grown. Silage is made on a few of the 
larger farms. 

Grass was usually of a good class, and practically all farmers 
included in their seeds mixture a small quantity of wild white 
clover. 

The use of artificial manures is very extensive throughout the 
area, and it is usual to find that compound manures are used. 
There is in the area a society, one function of which is to analyse 
the manures being sold and to acquaint the members with the 
results of the analysis and the relative values. In this way poor 
fertilisers are detected, and farmers have found from experience 
that local merchants have consistently sold manures of good 
quality, so that little home mixing is practised. The use of wild 
white clover is reported to have greatly reduced the amounts of 
manures used. 

Lime is very little used in the area, although many farmers 
are of the opinion that it is required, and from the appearances 
of the weed flora one would gather that some of the soil is of a 
sour kind and might well respond to liming. 

Stocking . — There was no uniform system of stocking found 
in the area, but many farmers practised similar methods. The 
dairy herds were mainly composed of cross Shorthorn cows, 
termed locally " Irish ” and “ English.” Several herds of 
cross Friesian and a few herds of pedigree Friesian were also 
found. 

The management of the daii-y herds was complicated by the 
prevalence of contagious abortion, which has given rise to two 
entirely different systems. The first, and by far the more 
common, is to treat this disease as a matter of luck and to 
take no steps to decrease the toll which it took ; the second, 
practised by all the pedigree herd owners and a very few others, 
is to get an abortion-free herd and breed up the cows, so that 
there is no purchasing of cows which may infect the whole 
herd. Any animals brought into the herd, such as a new stock, 
bull, would be from a herd which is known to be clear. Tliis, 
of course, entails the usual period of inoculation with the 
necessary outlay in veterinary expenses, but those farmers who 
have adopted ^is method declare that the results have fully 
justified the expenditure. No detailed figures regarding costs 
could be obtained, but when the losses of calves and decrease of 
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milk flow fffe considered it would appear certain that the scheme 
is econcHuieally sound. In several cases the disease was so 
prevalent that the farmers had ceased to breed from their herd, 
and consequently were obliged to replace practically all their 
cows every year. When one considers that the purchase price 
of cows averaged j 630 and the sale price only £18, it is evident 
that the loss over the herd was considerable. 

The replacement of the dairy herd was a considerable item, 
and from the figures obtained over the 91 farms, for which 
satisfactory results were received, with a total cow popula- 
tion of 2,473 cows, it was found that 1,023 cows were replaced 
per annum. This corresponds to 41*4 per cent, of the total cow 
stock. Under the two systems mentioned above, the herds 
which were replaced by purchase comprised 1,881 cows, of which 
885 were replaced annually, a percentage of 47 per cent., while 
in those herds replaced by home-bred stock 692 cows were kept 
and 138 replaced yearly, or only 23-3 per cent, of the total 
number of cows carried. 

The milk yield per cow year varied very little from group to 
group and averaged about 779 gallons. This figure does not 
represent the production of one cow, but one cow year. The 
many changes brought about by cows aborting and the subse- 
quent falling off of the milk yield cause more than one cow to be 
used throughout the year. 

The farmers have usually contracted to the full producing 
capacity of their farms, and consequently cannot carry over any 
cows which abort. On the smallest farms they have not sufficient 
acreage to do other than purchase as required, so that they are 
faced with two alternatives. The first is to decrease their con- 
tract and keep a disease-free herd, thus cutting their losses 
due to changing cows frequently; or, secondly, to produc-e to 
their fullest capacity and risk the losses from the disease. It 
was impossible to obtain data on w'hich any decision as to the 
relative financial advantages of those two alternatives could be 
based, but from an analysis of the figures obtained it w'ould 
appear that, at least on farms of a moderate size, say carrying 
over 20 cows, the disease-free herd would be the more economic. 

In very few cases were dairy stock the only class of productive 
stock carried, but no general plan of stocking was in operation. 
The usual procedure was to keep an Aberdeen-Angus bull and to 
sell the calves a few days after birth. 

Several minor stock enterprises were found and may be con- 
sidered under a few general headings. 

(a) Cattle Feeding . — This was practised on a few farms 
in each class group ; it was sometimes confined to one or two 
home-reared animals, but on several farms store cattle were 
purchased and fattened. 

(b) Horse Breeding . — The breeding of horses had been 
practised to a considerable extent in the pre-war years and 
in some cases until quite recently, but as this enterprise 
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had not been remtmeratiTe only a few animals are now being 
bred. These are nsually of the better class, as secondary 
animals cure unprofitable. 

(c) Pig Keeping . — ^Pigs were not found to be closely 
associated with dairying, although there were a few cases 
where this enterprise was developed. There was seldom 
any continued surplus of milk, and as the trade was a purely 
whole-milk one, there was little to commend the develop- 
ment of pigs as a means to use the surplus. As pigs had 
proved profitable, it was surprising that more were not 
kept. The usual method of management was to keep sows 
and sell young pigs at from eight to twelve weeks old. 

(d) Sheep . — This class of stcxsk was kept on a large pro- 
portion of the farms. On the smaller farms it was usual to 
find a few pedigree Border Leicester ewes for the production 
of breeding stock ; on the larger farms flocks of breeding 
ewes, usually crossbreds, were kept and either store or fat 
lambs sold. The lambing period varied from February to 
April according to the system of disposal of the lambs. 

(e) Poultry . — ^Poultry were mainly of the “ farmyard ” 
variety, and in most cases were allowed to take a very small 
place in the farm economy. On one or two farms where 
their importance was recognised and they received 
adequate attention they were reported to be showing a very 
good return. 

Economic Aspects of Management. — The management of the 
farms varied greatly, and was found to be the most important 
factor influencing the success of the farms. The manager’s 
ability may be considered under two distinct classifications : — 

(i) The ability to plan a balanced business as a whole ; and 
(ii) The skill to put the organised plan into economic 
practice. 

Most farmers had a well-organised plan of action, but there 
were a few who did not realise the advantages of a well-balanced 
diversification of enterprises, or of choosing such minor enter- 
prises as could be eificiently operated without unduly adding to 
the general expenses of the farm. 

As the dairy herd was in every case the major enterprise the 
labour requirement was baaed on the needs of the herd, and in 
some cases was rather greater than could be fully employed 
except at milking time. The problem of utilising this labour was 
in some cases solved by the hiring of part-time workers, i.e,. 
workers’ wives ; but in other instances, where full-time workers 
were the rule, it would appear that enlarging the pig herd or 
poultry flock would be pofitable. 

The method in which the organisation was carried into 
practice in many cases was uneconomic, And often really well- 
planned organisations showed decided losses owing to inefficiency 
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or inability to cof>e with the minor factors, whidi in many enter- 
prises greatly affect the financial result as a whole. 

This fact was very apparent when the feeding practices were 
examined. In the area three main systems of feeding were 
practised, and, although there was no rigid dividing line, one 
could classify them roughly according as to whether home-grown 
foods, draff, or concentrated foods predominated in the ration. 

The maintenance ration was in all cases made up of home 
grown feeds, and this classification refers wholly to the pro- 
ductive rations. 

The home-grown foodstuffs consisted of large amounts of 
oats, hay and roots, with only a small amount of concentrate 
to provide the protein part of the ration. The use of draff was 
by far the most common and in many cases the feeds were 
large, but over all they varied from 15 to 50 lbs. per day per cow. 
Treacle and bran were often added to this ration, but only where 
the amount of draff was small did one find concentrates being 
fed, and then only in very small quantities. Those who chiefly 
used concentrates were in the very small minority, but in these 
cases it was found that most farmers were well versed in the 
principles of balanced feeding. 

Very few herds were fed according to the yield, although 
some farmers did give high-yielding cows a little more food than 
the others ; the usual procedure was to feed similar rations to all 
cows. In this way, when production was compared with the 
amounts fed, there was an apparent wastage of food. In several 
cases the ration could have been almost halved, and according to 
the recognised feeding principles no decrease in yield should 
have taken place. There was also much evideiice that better 
balancing of rations would result in more economic feeding. 

Labour . — The man labour on most of the farms was well 
organised, but several farmers could with ease reduce their staff 
or alternatively enlarge their minor enterprises. In several in- 
stances the employment of specialists such as pigmen and shep- 
herds for small numbers of animals would hardly appear to be 
justified. One feature brought out by many of the farmers 
which might appear to justify the employment of an extra man 
is the fact that there are certain rush periods throughout the 
year when an extra hand is more or less necessary, and as casual 
labour is practically unprocurable a full-time worker must be 
kept. 

Buildings . — The buildings on the farms were in some cases 
entirely suitable for the production of milk, but there were also 
many which were not. Many of the steadings were not well 
planned for the economising of labour. Byres were in some 
cases obviously not meant for milk production; ventilation was 
scanty and windows were few. 

Marketing . — ^Many farmers purchased their requirements 
through a co-operaMve society, and in this way received any 
benefits, such as rebates, which were available. Instances of 
farmers using long term credits and being practically tied to the 
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merchant were found, but on the whole this was rare, as the 
steady income from the milk cheque allowed most farmers to 
meet their obligations at least monthly. Most farmers attended 
markets either weekly or fortnightly, and it would appear that in 
many cases there was no relation between the business done and 
the amount of time spent in markets. 

Sales of live stock were usually effected through auction marts, 
grain was sold to merchants, while poultry and eggs were mainly 
sold to passing merchants’ carts. 

General OoncliuioDS. — The figures obtained showed that 71 
per cent, of the dairy farms showed a profit, the averages of the 
class groups varying from 9’6 per cent, to 18‘2 per cent, on the 
capital invested. This figure was arrived at after debiting the 
farm with the value of the farmer’s manual labour, but includes 
any payment for managerial supervision. This shows that on 
the whole the industry is profitable. As was found by investi- 
gators in a survey of a totally different farming area in Kin- 
cardineshire, ‘ the main factor which affects the financial results 
of dairy farming is the personal efficiency of the farmer. 


“ Agriculture : the Science and Practice of British Farming.” 
James A. S. Watson and James A. More. — This excellent 
Beviews miinual has secured testimony to its popu- 
larity in the need for a new editioji, and advan- 
tage of the opportunity has been taken by the authors to bring the 
matter up to date. While all the chapters have been revised and 
partly rewritten, certain sections have been specially dealt with. 
In that relating to crops the latest classifications have been 
adopted for cereals ; more space has been given to diseases of the 
potato ; a chapter on sugar beet has been added ; and much 
new matter has been introduced into the section on grassland, 
including an account of the intensive system of pasture 
management. The feeding of farm live stock has been dealt with 
on more modern lines than in the earlier edition, and the feeding 
tables in the appendix have been brought up to date. 

Much care has evidently gone to the revision of the treatment 
of farm management. The selected examples of British farm- 
ing systems are set forth in an eminently practical way, and a 
final chapter on costs of production deals sensibly with this 
highly debateable subject. 

With the additions and modifications noted and many other 
minor alterations, the value of the treatise as a manual for 
students has been greatly enhanced. No more reliable or more 
lucid exposition of the science and art of agriculture is available 
either to the agricultural student or to the general reader 
interested in the subject. 


* An Agriottlturftl Survey 
July l»2e. 


of KincerdiuMhiie, SesUM, Jawmal tf AgriettUvr*, 
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Gr 0 at Britain — Buraya in Begienal Geography, by twenty- 
ax anthore. Edited by Alan O. Ogilvie. Camtoidge Univarsity 
Eiresa, 1926; pp. xxx, 486; price 21». — This Toltime, which waa 
prepared for publication on the occasion of the meeting of the 
Twelfth Intmiational Geographical Congress at Cambridge last 
summer, is an admirable example at once of modern geographical 
method and of co-c^rative authorship. Twenty-six authors, 
most of them representing geography at the various university 
centres, have collaborated, and the work is edited by Mr. A. G. 
Ogilvie, Header in Geography in the University of Edinburgh, 
with an introduction by Sir John Bussell. As Mr. Ogilvie says 
in his preface, and as is indicated by the sub-title, the book is to 
be regarded as a collection of essays and not as a systematic 
hand-book. The general scheme is, however, sufficiently clear 
to give organic unity to the work, and the result is a gratifying 
testimony to the advance that has been made in the last genera- 
tion in the exposition of geography. England is divided into 
eighteen regions and Scotland into four, while Wales forms one, 
and Dr. H. B. Mill deals with the climate of Great Britain as 
a whole. The Highlands and Hebrides are described by Mr. A. 
Stevens of Glasgow University, North-East Scotland by Mr. J. 
M'Farlane of Aberdeen, and Central Scotland by the editor, who 
has collaborated with Mr. Stevens and Mr. W. A. Gauld in deal- 
ing with the Southern Uplands, this essay also including a con- 
tribution by the late Dr. W. G. Smith on the hill pastures of the 
Tweed Basin. 

A great degree of compression has been necessary in order to 
embrace so large a subject in a single volume of 500 pages, 
although space is economised by frequent references to recent 
authoritative accounts of particular subjects. The scheme of each 
regional essay includes geology, rivers and lochs, human settle- 
ments past and present, communications and industry, with 
special reference to agriculture. Human activities are brought 
into relation with the natural conditions by which they have been 
determined and on which they have reacted. Statistics are used 
to give precision to the statements made, and many points are 
illustrated by ingenious and useful maps of the diagrammatic 
type. The need for compression has in most cases not suppressed 
but rather stimulated vividness of style. Every sentence is 
significant, and many are epigrammatic. Many holiday-makers 
wUI agree that the Highlands are “ a moist habitat without 
definite summers.” Aberdeen is ” typical of the whole region 
of which it is the capital, a region in which the obstsicles to 
human development have been great.” Again, ” the nearest 
modem counterpart of mediaeval life in Tweeddale is probably 
to be found in Albania.” More broadly, one may say that the 
characterization of each region and its sub-divisions, based on 
accurate knowledge of fact and keen perception of natural and 
•human qualities, is to a high degree successful. Whether for 
general reading or for use by teachers of geography, economies 
and agriculture, this book fills a place of its own. It may be 

66 



BBV1BW8. 


imy 

Added that the printing and general style of the volume reach the 
high standard associated with the w<»‘k of the Cambridge 
Dnxversity Press. 

A Tour in Australia and New Zealand. R. G. 8tapledon. 
Oxfcurd University Press. — ^An oft-quoted truism tells us that the 
eye sees what it brings with it the power to see. A landscape is 
quite differently seen by an artist, a geologist, and a farmer : and 
these great dominions of the Antipodes would be differently seen 
and variously described by different types of travellers. Professor 
Stapledon is an agrostologist ; he is interested in grasses, and his 
main interest lies in the fuller development and utilization of 
the immense grassland resources of the Empire. With that as 
his viewpoint it might be inferred that this account of his journey 
would be largely technical and specialist in its nature. But it 
is not so. He takes account of many matters of more general 
interest, and even his review of the more technical problems 
encountered is pleasantly free from scientific terminology, and 
may be read with understanding and profit by all who have the 
welfare of the Empire at heart. 

The importance of the grassland problem may be gauged by 
the facts noted that almost one-fourth of all Great Britain’s 
imports is the product of the pastoral and allied interests; that 
one-half of all these imported grassland products comes from 
the Empire ; that more than one-third of Australia’s whole pro- 
duction is derived from grassland ; and that of the total exports 
from New Zealand 94 per cent, is the product of grassland. 

Professor Stapledon considers the problem of the extension of 
the grassland area from various standpoints. He gives sane and 
practical advice to the new settler who proposes to venture into 
unbroken country. He gives an interesting account of the win- 
ning of new agricultural lands such as the mallee scrub of 
Australia, and the irrigation colonies on the Murray River 
system ; of the clearing of forest bush in Australia, Tasmania, 
and New Zealand ; and of the specialised implements and methods 
of cultivation which have been evolved to meet the exigencies 
of the lo<*al conditions. 

In the three last chapters the author reviews the whole 
grassland problem as an Empire question. He emphasises the 
need for knowledge of the management of grazing land— con- 
trolled grazing, fencing, provision of water, the use of grassland 
implements, especially the nmwing-machine, the application of 
suitable manures. All this points to the need for organized 
research into the ecological and chemical sides of grassland 
management, and to the further and very important need for 
organisation in herbage seed production for the Empire. 

Major Walter Elliot contributes a laudatory and informative 
foreword. 
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Craibstone. 

Trials with Potatoes, 1928. — A. problem which confronts 
those who sell seed potatoes is how to make the best use of the 
large tubers when ware is selling at a low 
price. Is it better to sell them at £2 to £S 
P®** plant them, either whole or cut? 

*** ' The first consideration, of course, is that if 
planted whole it would require a considerable amount of seed 
(3 or 4 tons) to plant an acre, while if cut more labour would be 
necessary. 

Two different trials were carried out. In the first Great Scot 
was the variety used, and tubers of different sizes were planted 
12 inches apart in 27 inch drills. The following result was 
obtained : — 


Effect of Size of Seed — Great Scot. 





Crop p«r Acre. 





w ngiib oi 
Seed. 

Over 

21 ins. 

ins. to 
IJ ins. 

Small. 

Total. 

oeou 

used. 

Crop. 


tons 

cwt. 

i tons 

cwt. 

tons 

cwt. 

tons 

cwt. 

tons cwt. 

tons owt. 

8 oz 

5 

12 

1 12 

11 

0 

18 1 

18 

16 1 

4 0 

14 16 

4 oz. ... 

5 

10 

10 

10 

1 

1 

17 

1 

2 0 

15 1 

2 oz 

7 

7 

1 7 

0 

0 

10 

14 

19 i 

1 1 0 

13 19 

1 oz 

7 

1 

6 

0 

0 

10 

1 18 

17 

1 0 10 

i 13 7 


In the other trial different sizes of Majestic were planted at 
the same distances as the Great Scot. Some of the tubers were 
planted whole, while some of the large size were cut. As there 
are often blanks when Majestic seed is cut, the precaution was 
taken to cut the tubers some time previous to planting in order 
that the cut surface might heal slowly. Different methods of 
dealing with cut seed have been tried for several years, and this 
method has proved to be the most reliable, there being very few 
blanks. 

The following result was obtained : — 


Majestic. 



The following points will be noted : — 

1. The largest whole seed has not given a sufficient yield 
to make up for the extra seed planted, whereas the medium- 
sized seed has given a good increase over the small seed. 
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2. The largest seed, however, has produced the largest 
amount of seed size — ^the most valuable part; whereas the 
small seed has produced more ware. 

3. Cutting the large seed has not only reduced the total 
crop but also considerably reduced the amount of seed size 
tub^s, although the amount of ware was increased. 

From these results it would appear that it would be quite 
profitable to plant the large tubers rather than to sell them at 
a low price, but, of course, the true result will depend upon the 
selling price of ware and seed in the following year. 

During the last few years plots with about 60 of the chief 
varieties of potatoes have been planted, and, on the average. 
Ally has not only produced the heaviest crop, but has also always 
been among the leaders. This year it is again better than all 
varieties except Arran Banner, which was registered by the 
Board of Agriculture for Scotland in 1927. The comparative 
yields are as follows : — 


1 

, Crop per Acre. 


Over 

2} ins. 

2^ ins. to 
ins. 

Small. 

Total. 

Ally 

Arran Banner 1 

tons cwt. 

> 4 19 

11 8 

tons cwt. I 
10 6 

6 8 

tons cwt. 

1 18 

1 5 

tons cwt. 

17 3 

19 1 

t 


During the last few years Great Scot and Golden Wonder 
have been planted at fortnightly intervals from Ist March, half 
the seed being sprouted and half unsprouted. In most seasons 
sprouting increases the yield. While this was so in 1928 with 
Golden Wonder and the late-planted Great Scot, the early- 
planted unsprouted Great Scot produced a heavier crop than the 
sprouted. 


Golden Wonder. Great Scot. 



Sprouted. 

Unsprouted. 

Sprouted. 

Unsprouted. 


tons 

cwt. 

tons 

cwt. 

tons cwt. 

tons cw*t. 

March Ist 

14 

14 

18 

3 

17 0 

18 15 

April Ist 

13 

18 

11 

16 

16 8 

16 7 

M!ay Ist 

11 

16 

10 

10 

16 5 

14 19 

June 1st 

11 

5 

9 

3 

16 15 

18 2 


This result is due to the fact that the plants were not frosted 
or destroyed by blight, as is generally the case in' other seasons, 
but kept green and formed tubers much later in the season than, 
is generally the case. (This is the reason for the heavier crops 
in the country this year.) The early-planted sprouted seed, on 
the other hand, was ripe earlier, and consequently did not benefit 
from the late tnbering season. 

The effect of the time of planting has varied considerably in 
different seasons. Generally the earliest planting (in March) 
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hu not beoa bo Baocestsfol as that in April, but in 1938 tiio 
March planting was best, ei^pecially with Golden Wondw, 3?he 
best time, of course, would depend on the condition and tempera- 
ture of the soil. It would be unwise to plant potatoes in a cold, 
wet soil early in the season. 

The selection of Golden Wonder free from mosaic, started in 
1919, is being continued, but there is still a small proportion of 
plants affected with this disease. The difficulty in getting an 
absolutely free stock appears to be due to the fact that the 
disease is often masked. As in the past few years, a trial to 
demonstrate the effect of good and poor treatments was made 
with stocks of Golden Wonder. The treatments and results are 
as follows : — 



Over 

ins. 

ins. to 
ins. 

Small. 

Total. 

Chod treatment — 

Without mosaic \ 

Surouted ... y 

Well manured j 

tons cwt. 

6 14 

tons ciH. 

8 16 

tons cwt 

0 14 

tons cwt 

16 4 

Poor treatment — 

With mosaic 'j 

Unsprouted J- 

Poorly manured ... J 

3 7 

I 

6 8 

0 16 

10 11 


The former shows an increase of nearly 60 per cent., which 
may be credited equally to the good stock, the sprouting and the 
manuring. 

Kilmarnock. 

Oat Variety Trial . — Almost every year sees the introduction 
of some variety or strain of oat bearing an unfamiliar name. To 
place these as far as possible in their proper categories repeated 
variety trials have to be conducted. The newcomers to Kilmar- 
nock last spring were “ Echo ” and “ A. 88.” These were 
grown side by side with a number of proved ” grain producers ” 
and ‘‘.straw producers,” and their relative yielding power ascer- 
tained. Observations were made on all the varieties to determine 
also their comparative standing powers and earliness of ripening . 

The oats were grown on land which had previously been under 
swedes. A complete and uniform manuring of phosphoric acid, 
potash and nitrogen was given, and an attempt was made to seed 
each variety at, as nearly as possible, three million seeds per 
acre. This necessitated sowing the largest grained varieties at 
as much as 270 lbs. per acre and the smallest grained varietieB 
at about 170 lbs. 

Alternately with each variety. Victory was grown as the 
control. The varieties in order of ripening were ; — 1, Yielder; 
2, Supexb ; 3, Abundance ; 4. Victory ; 5, Ascot ; 6, White Horse ; 
7, Crown; 8, Glebe; 9, Eecord; 10, Cropwell; 11, Echo; 12, 
A.88. 

The first three may be classed as early, numbers 4 to 6 as 
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intttmeduite, nuiniMH« 7 to 11 m late, and 12 as very late. 
Daring the earlier part of the growing season “ A.88 ” was the 
outstanding variety, but it was latest in shooting into ear and the 
last in ripening by a week. 

“ A.^ ” is a sided oat of the Tartarian type, being not unlike 
Leader in appearance. The grain is rather long and husky, 
while the straw is soft and difficult to keep upright in the stock . 

In spite of the heavy rains towards the end of August and the 
beginning of September, lodging was not as serious a problem 
as in the previous season. But from such observations as could 
be taken the standing power appeared to be in the following 
order : — 1, Yielder ; 2, Record ; 3, Echo ; 4, Cropwell ; 5, Abund- 
ance ; 6, Glebe ; 7, Ascot ; 8, White Horse ; 9, Victory ; 10, 
Crown; 11, A.88; 12, Superb. 

One of the worst features of Superb — as was evidenced from 
a field crop of this variety grown on the farm — ^appears to be that 
unless the oats are cut prior to, or just at, the ripe stage, the ears 
become too heavy for the straw and bend over until they almost 
touch the ground, rendering harvesting difficult and causing a 
considerable loss of grain in cutting. 

The actual yield obtained from the check plots of Victory 
was equivalent to fully 31 cwt. per acre of dressed grain and 
*2 tons 2 cwt. of straw. 

The yields from the other varieties, expressed in percentages 
of the average of the control plots of Victory, were ; — 


Variety. 


Grain. 

Straw. 

Victory 


100 

100 

Yielder 


102 

86 

Record 


101 

93 

Crown 


99 

115 

Echo 


97 

110 

Superb 


95 

109 

A.88 


92 

120 

Ascot 


89 

98 

White Horse 


84 

107 . 

Glebe 


80 

116 

Abundance 

... 

80 

94 

Cropwell 


74 

82 


Lodging of Oats . — In previous experimental work on the 
lodging of oat.«! carried out at the College Farm. Kilmarnock, and 
at other centres in the south-west of Scotland the vagaries of the 
climate have almost always nullified the effect of the treatment, 
and generally either all the trial plots were standing at Imrvest 
time or they were all down. In view’ of these facts it was decided 
that in any further lodging trials the plots sliould, as a pre- 
liminary, be sufficiently heavily dressed with nitrogenous manure 
as greatly to encourage lodging, and that other manurial con- 
stituents should be given to determine w’hat counteracting effect, 
if any, might accrue from tlieir application. 
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The 1926 tiial was of a jH^liminary nature, but it is sigxiifi> 
cant that, while many of the plots were badly lodged, some of 
them, though exceptionally heavy, successfully withstood the 
wind and rains of late August and early September and kept up 
till harvested. This was all the more remarkable in view of the 
fact that these plots received a dressing at the rate of 2 cwt. 
sulphate of ammonia per acre or the equivalent amount of 
nitrogen in nitro-chalk. 

The best results were obtained from supplementary dressings 
of mineral phosphate, muriate of potash and lime. 

As already indicated, the trial was only a preliminary one, 
but the results are suggestive and form a basis for further 
investigation. 

Manuring of Oats . — ^Visitors to the Experiment Station dur- 
ing the season of 1928 were generally of opinion that the applica- 
tion to the oat crop of 1 cwt. sulphate of ammonia per acre in 
addition to phosphates and potash would increase the yield of 
grain by at least 4 cwt. per acre over the plots receiving only 
phosphates and potash. Eesults of previous experiments have 
shown this estimate to be very near the mark. 

The experiment under consideration was one in which the 
newer nitrogenous manures were being compared with the older 
and better known ones. 

In the trial the check plots which alternated with the others 
were manured with sulphate of ammonia, superphosphate and 
potash, while the other plots received an equivalent amount of 
nitrogen as nitrate of soda, nitrate of lime, calcium cyanamide, 
muriate of ammonia, nitro-chalk and urea. 

Every one of these nitrogenous manures gave a very material 
increase in the yield of grain and straw, but a noteworthy feature 
of the trial was the fact that calcium cyanamide hastened the 
ripening by as much as four days in comparison with most of the 
other plots of the series. Nitro-chalk had a similar effect though 
to a rather less marked degree. The effect of calcium cyanamide 
in hastening ripening had been previously noted in some of the 
county, trials. 

Strains of Red Clover . — Numerous trials have now been 
carried out for the purpose of testing the lasting powers of Early 
and Late Flowering Red Clovers from different sources, and these 
have always proved of very special interest and value to farmers 
and seedsmen visiting the Experiment Station. 

Amongst the Early Flowering Beds some have proved very 
short lived and others much more persistent. 

The late Professor M'Alpine, as a result of his trials, was 
very emphatic regarding the superiority of Canadian Early Red 
in that respect, and subsequent work at the Experiment Station 
has fully confirmed that view, and at the same time has shown 
that American or Wisconsin Clovers are also very persistent. 

Of the Early Flowering Reds the Italia®, the Chilian and the 
French are usually the least persistent. The Italian in particular 
may look very well in the “ seeds ” after the “ nurse ” crop 
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has been hunrested, but if the winter is severe it dies out and does 
not even last for the first hay crop. The English Early Bed is 
rather better than the foregoing strains, and normally it gives a 
good return in the first season. It is, however, of very little' 
account in the second and subsequent years. Canadian and 
American Glovers, on the other hand, are rather remarkable as 
regards their longevity. They still persist, though now somewhat 
sparsely, in mixtures sown down in 1923 even after having 
been cut for hay for five successive years. 

In a new series of trial plots put down in 1927 and cut for 
hay in 1928 the Canadian Early Bed has again given one of the 
largest yields of the series, and at the time of writing it gives 
promise of being one of the best. 

The American and the "Wisconsin are also very good. The 
Italian has fully disappeared, and serious thinning out has taken 
place with the French, Chilian, and to a less extent with the 
English. 

The yields of hay from these plots in 1928 were as follows ; — 


English Early Bed 


Tons 

4 

Ctols. 

5 

Canadian 

do. 


4 

15 

American 

do. 


4 

5 

Wisconsin 

do. 


4 

10 

French 

do. 


4 

15 

Italian 

do. 


4 

10 

Chilian 

do. 


4 

15 


The components in the seed mixture in addition to 4 lbs. 
Bed Clover were : — Perennial Byegrass 15 lbs., Italian Byegrass 
9 lbs.. Cocksfoot 3 lbs., Timothy 3 lbs., Wild "White Clover IJ 
lbs., Alsyke Clover IJ lbs. 


The Agricultural Beturns collected on 4th June 1928 give the 
following numbers of workers employed on that date on holdings 
exceeding one acre in extent. The occupiers 
Labour on holdings, their wives and domestic servants 

Scottish Farms. excluded, but members of the occupiers’ 

families other than their wives are included. 


Males, 21 years old and over 
Do. under 21 years old 

Total of Males ... 

Women and girls 

Total ... 

Grand Total 


Regular Workers, Casual Workers, 

. 59,897 6,140 

. 21,709 . 3,181 

. 81,606 9,321 

. 18,957 7,416 

. m563 16,737 

^ > 

117,300 


The grand total is 1,975 below that recorded in 1927, regular 
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workers heviog deoreesed by 1,022, or 1 per cent., end oMwl 
w<irka*s by 963. Of the regular workers, meu over 21 have ut> 
creased by 71, while males under 21 are fewer by 664, or 2'6 
per cent., and women and girls by 629, or 2*7 per cent. The 
change in the numbers of casual workers have less signifioakae* 
but it may be noted that the decrease is mainly accounted for by 
wcunen and girls and to a less extent by males under 21, while 
men over 21 were employed in larger numbers on 4th June 1628' 
than on the same day in 1927. 


The work of the Station was up to the year 1925 more or less 
fully dealt with in the Annual Reports of the Board of 
Agriculture for Scotland, but it was felt that 
a fuller account of the Station and its work 
was necessaiy for the information of those 
interested in seed testing and the control of 
plant diseases. The First Report of the 
Station, which has recently been issued, gives 
a fully illustrated description of the equipment of the Station 
and of the methods employed, with particulars of the work 
carried on in the years 1925-6 and 1926-7 in connection vsTith 
Seed Testing and Plant Registration ; it also includes reports 
of the proceedings of the Potato Synonym Committee. The 
Report, which is issued as “ Miscellaneous Publications, No. 8,” 
may be obtained from the Offices of the Department, York 
Buildings, Queen Street, Edinburgh, price 2s. net, post free. 


Seed Testing 
and Plant 
Registration 
Station fta 
Scotland. 


FoMiOWiNG on the passing of the Electricity (Supply) Act, 
1926, the Electricity Commissioners decided to undertake a 
. general review of the question of rural electri- 

in Rnraf Ams Great Britain and, inter alia, con- 

vened a Conference in November, 1927, to 
which representatives of the various Government Departments 
and of Associations and other bodies and individuals interested 
were invited. Two sub-committees were appointed by the Con- 
ference to investigate and report on different aspects of the 
subject. 

A further meeting of the Conference was held in June 1928, 
and the Report ‘ of the Proceedings at that meeting is now 
available. 

The report of snb-committee No. 1 surveys the character- 
istics of rural areas, the extent of the supply, and the nature and 


* Bepori of Proceedings qf Co^fere^ce on MeeMcify S%t/pply in Rural Atm$t 
Frioe Is. net. 
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extent of the presmt demand fen: electrieity. The ooncliiimn i» 
drawn that much scope exists for the further application of elec- 
tricity in connection with farming and horticultural operations, 
and that a potential demand growing to the order of 230,000,000 
units per annum in the course of the next ten years is indicated fm: 
rural areas in Great Britain where supply powers already exist. 
The committee point out, however, that for economic reasons rural 
electriheation cannot be proceeded with to the extent of making 
a supply of electricity available to every inhabitant, farm and 
other premises in rural Britain. The prospects in the very 
sparsely populated and remote areas are of such a low order as 
to preclude, or at any rate to delay for many years to come, the 
establishment of a public supply on a remunerative basis. 

Sub-committee No. 2 recorded the view that the development 
of rural electrification on a commercially remunerative basi» 
depended upon : — 

(1) the reduction to a minimuni of capital expenditure 
on transmission and distribution by the adoption of an over- 
head system of inexpensive design ; 

(2) the provision of an unrestricted electrical service, and 
the best possible facilities in the way of assisted wiring 
schemes and for the hire or hire-purchase of apparatus ; 

(3) the offer to consumers of an attractive two-part or 
“ all-in ” tariff jiermitting of the general use of electricity 
for all purposes at a relatively low charge ; and 

(4) adequate publicity and demonstration to acquaint 
the rural jiopulation with the various methods of utilising 
electricity for labour-saving appliances in domestic premises, 
on farms, and in small workshops. 

The recommendations made by the Conference include the 
following : — 

(It That the Electricity ('ominissioners be asked to 
regard the development of electricity supplj’ in rural areas 
as a special branch of their work, to which continuous 
attention should be devoted, and to consider the advisability 
of appointing a special officer for the purpose. 

(2) That the Commissioners be asked to undertake a 
review of their new Code of Overhead Line Begulations 
within the next two years, with a view to effecting further 
reductions in the cost of rural lines by relaxations as regards 
ground clearance and factors of safety in respect of lines for 
supplying sparsely populated rural areas ; and to consider 
the practicability of providing for different classes of con-. 
struction for different types of rural areas. 

(3) That the Commissioners be asked to urge under- 
takers to make a periodic canvass of the potential demand 
in the unsupplied portions of their areas, and to take such 
steps as are possible from time to time to ensure that under- 
takers carry out their obligations in cases where there is a 
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ms(mM>le prospect ctf supplies being given on a iremnnera- 
tive basis. 

(4) That undertakers who are in a position to ex- 
tend supplies into neighbouring “ unoccupied ” areas should 
be urged by the Commissioners to consider the question of 
carrying out such extensions, and of obtaining powers for 
that purpose in the absence of any other satisfactory pro- 
posals for supplying the areas in question. 

(5) That with the view of facilitating the electrification 
of farms occupied by tenants, the representative associations 
concerned be urged by the Commissioners to confer on the 
question of obviating the risk of loss by tenant farmers on 
expenditure on electrical equipment in the event of an early 
termination of tenancy. 

The Conference also recommended that the principal Govern- 
ment Departments concerned be asked to consider jointly the 
question of taking steps to secure the further investigation of 
the various other aspects of rural electrification, including the 
collation and issue of such information as is likely to assist its 
development. 


In the Report of the Joint (’ommittee of scientific and pro- 
fessional men on the residual values of feeding stuffs and fertil- 
isers which was published by the Board 
in 1927 — Miscellaneous Publications No. 7 — 
Feedii^Staffs recommended that a committee should 

and FertiUsers appointed to recalculate the tables annually 
in accordance with the variations in the market 
price of manures. Accordingly the Board appointed Sir 
James I. Davidson, Saughton Mains, Corstorphine ; Professor 
James Hendrick, B.Sc., F.I.C., North of Scotland College of 
Agriculture, 41J Union Street, Aberdeen; and Mr. John Speir, 
Newton Farm, Hallside, Glasgow, to be the members of this 
Committee. 

The Board received the Committee’s report containing 
their recommendations for the revision of the tables after con- 
sideration of the current maricet price of manures, adopted the 
Committee’s recommendations and arranged for the publication 
of the revised tables. These tables, which are substituted for 
those published in 1927, appear at Appendix A of Miscellaneous 
Publications No. 7 (1928 edition), which has just been issued. 
Copies of this publication may be obtained from the Department, 
price 6d. net, post free. 
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Tax Ninth Gieneral Assembly of International Institate 
of Agriculture was held in Borne from 10th to 18th October 1928, 
and was attended by 167 delegates represent- 
^***f^L^****'*^^ ing 66 different countries. The British • 
ffTiUi i delegation included representatives of the 
AiriStuM Ministry of Agriculture and Fisheries, the 
Board of Agriculture for Scotland and the 
Ministry of Agriculture, Northern Ireland, and also a represen- 
tative of farmers’ associations in Great Britain. 


In view of the limited income at the disposal of the Institute, 
the British delegation presented a memorandum urging that it 
should, for the time being, abandon the attempt to cover the 
whole field of scientific and technical activity, and should devote 
its energies mainly to statistical and economic investigation. 
This memorandum was favourably received by the Assembly, 
and its main points were embodied in resolutions which were, after 
discussion, unanimously accepted. It is proposed that scientific 
experts should be invited to contribute from time to time accounts 
of particular developments of importance to agriculture, to be 
published in the Institute’s ‘‘ Review ” ; this will enable the 
staff of the Bureau of Agricultural Intelligence to be considerably 
reduced. The resolution regarding the development of the 
Institute’s statistical and economic work was supplemented by 
others recommending the acceleration of the receipt and diffusion 
of information of this kind, the preparation of index numbers of 
the prices of agricultural products and of the various elements of 
the cost of production, and the improvement of the statistics 
relating to tropical products. 

The terms of the British memorandum governed the procedure 
of the Assembly in dealing w'ith various proposals put before it, 
and enabled it to draw up a coherent and realisable programme 
of work for the immediate future. 


The World Census of Agriculture to be taken in 1930 was 
again under discussion, and before the Assembly met there was a 
conference of statisticians which dealt with various questions left 
over from the meeting of 1926. The general feeling was that the 
“ standard form ” should be as simple as possible, and that a 
large measure of freedom should be left to each State in making 
its arrangements for co-operation in the Census. 

Certain changes in the Statutes of the Institute were made, 
the effect of which is to reduce the executive power of the Presi- 
dent and to place a greater degree of responsibility in the hands of 
the Secretary-General, under the supervision of the Permanent 
Committee. The post of Secretary-General is at present vacant, 
and the British memorandum laid great stress on the need for* 
securing the services of a man of recognised reputation and 
position. A resolution moved by the British delegation that the 
Permanent Committee should at once proceed to appoint a 
Secretary-General on the ground solely of qualification (i.e. 
without regard to nationality) was passed. 

A further change proposed by the British and other delega- 
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iioiis was that the Permanent Committee, instead of meetang as 
at fMiesent at least once a month with a vacation of three m<mthB, 
slumld meet quarterly, probably for several days, for the purpose 
of dealing thoroughly with important questions of ^licy and 
administration. The General Assembly could not constitutionally 
decide this question, but it was agreed by a large majority to 
recommend to the Peniianent Committee that it should alter its 
standing orders in this sense. 

At present, while the more important States keep permanent 
delegates in Borne, others are represented, for convenience, by 
members of the diplomatic body. The proposed alteration will, 
it is hoped, enable many States to send experts as delegates to 
the periodical meetings of the Permanent Committee. 


The International Institute of Agriculture at Borne has 
recently published its International Yearbook of Agricultural 
Intematioaal Statistics 1927-28. This Statistical Yearbook 
Yearbook of bas from the first been a special feature among 
Acrienltoral the publications of the Institute, the first 
Statistics, volume being issued in 1910 and others follow- 

1927 - 28 . iiijT in regular succession despite the special 

difficulties of the war period. The present Yearbook is actually 
the seventeenth of the series, and as usual it contains a mass of 
agricultural data and material such as by the nature of the case 
are not to be found in any other publication of similar character. 

An idea of its comprehensive nature may be gained by a glance 
at the subjects of the nine chapters into which this stout volume 
of nearly 600 pages is divided. 

These are as follows ; (a) Territorial area and population as 
in 1913 and in 1927 for 220 countries; (b) Api)ortionment of 
areas, agricultural production and numbers of live stock in 1926 
and 1927 for 47 countries; (c) Area, production and yield per 
hectare for 35 agricultural products for all countries (averages for 
1909-1913 and 1924-1927 respectively) ; (d) Numbers of the nine 
principal species of live stock for various countries ; (e) Data of 
imports and exports relating to 40 vegetable and 5 animal pro- 
ducts for various countries ; (/) Prices for all the chief agricultural 
products ; (g) Ocean freight rates for cereals and cotton ; (h) Pro- 
duction, trade and consumption of chemical fertilisers; (i) Bates 
of exchange. 

The statistical tables are elucidated and explained in an intro- 
ductory chapter, and the work as a whole will be found to be not 
only of great practical interest to persons directly occupied in 
agriculture, trade and finance, but also of very real assistance to 
all students of world economic problems as they present them- 
selves to-day. 

. The publication may be obtained from the Ministry of Agri- 
culture and Fisheries, 10 Whitehall Place, London, 8.W. 1, price 
20#. in paper cover, 22s. bound in cloth, 
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4— **» BrtiBUrtM Thb following statement r^arding the prodnoe 
if taii of crops for 1928 was issa^ on 11th 

c# Orqp. Decem^r 

Preliminary Statemmit showing the Estimated Total Produce 
and Yield per Acre of Wheat, Barley, Oats, Beans, Hay, 
Potatoes and Boots, in Scotland in the Year 1928, with 
Comparisons for 1927, and the Average Yield per Acim 
of the Ten Years 1918-27. 


Estimated Total 
Produce. 



Wheat ... 


I Totui. Tons, 

108,000 94,000 

Quarters. Quarters. 
632,000 509,000 


( Tons Tons. 

) 704,000 620,000 

J Quarters. Qmxrters. 
{ 4,797,000 4,386,000 


Tons. 

Tons. 

3,000 

3,000 

Quarters. 

Quarters. 

13,300 

14,000 


H^from Rotation 
Grass 

Hay from Perma- 
nent Grass 

Hay from Timothy 
Meadows 



Acreage. 


1928 I 1927. 


Average Esti- 
mated Yield 


per Acre. 


106,000 

105,000 

i 

1,032,000 1 

799,000 



Turnips A Swedes 
Mangolds 




Average 
of the 
Ten Years 

1928. 1 1927. 


CfH, 

21*2 

JBushdi* 

88*7 


Cu^. Cwt. 

161 17*4 

Bushels Bushels. 

34*7 86*2 


Cwt. Cwt. Cvot, 

160 13*8 U'6 

BtLsheh. Bushels. Bushels. 

8*9 39*9 


Cxci. 
18*4 
Bushds, 
81-2 I 33-8 


Cwt. OuJt. 
31*3 32*4 



21,600 20,400 




Tons. 
S-4 I S-B 


176 16-8 16-B 

17-8 18-1 18% 


Note. — As a consequence of the lateness of the cereal harvest 
in 1927 and the wet weather during the autumn months the 
sowing of winter wheat was protracted. Speaking generally, 
germination was unusually slow until the middle of February, 
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when dry spriog-rUke conditions favoured the development of the 
plants for two or three weeks. Towards the end of February 
considerable areas of wheat were sown under good conditions; 
the total acreage sown was, however, less than in the previous 
year. Growth was checked by cold weather in April, May and 
June, but during July the weather was more favourable and there 
was a decided improvement in the appearance of the plants. Some 
lodging occurred during August but most of the crop stood well. 
Cutting became general during the second half of September and 
the bulk of the crop was stacked before the end of that month ; 
the grain is said to be of fair average quality. The seeding of 
barley was carried out rather late in some districts but the crop 
brairded well. As in the case of wheat, ripening was slower 
than usual and in the eastern counties considerable portions of 
the heaviest crops were laid by rain. Some of the grain was 
ready for cutting at the end of August but the weather was then 
unfavourable and harvest was not general until the second week 
of September ; at the end of October in late districts there were 
still small portions of the crop uncut. The grain is of good 
average quality and, where it was harvested before the weather 
became broken, it w'as secured in satisfactory condition. The 
early reports on the oat crop were not quite so good as those for 
wheat and barley; in many districts germination and growth 
were rather unsatisfactory and the plants were thin on the 
ground. Damage by grub or wire-worm was general, more 
especially in the eastern counties. During July the outlook im- 
proved, but the low temperature tended to shorten the straw 
and the grain ripened slowly. Oats did not withstand the effects 
of the broken weather quite so well as wheat or barley and 
portions of the crop were lodged. Harvest generally was in full 
swing by the end of September but the work was delayed by rain 
and some of the crop was damaged. In some western areas 
the grain is of unusually good qtiality ; elsewhere it is generally 
up to the average but a considerable amount of the crop was 
secured in an unripe condition and several complaints have been 
received of heating in the stack. 

Very little progress was made with the planting of early 
varieties of potatoes before the month of March, while in several 
districts the planting of maincrop varieties was delayed until the 
end of May. Growth was slow during June and July and at the 
beginning of August some of the haulms were rather stunted as 
a result of the cold weather. The condition of the crop showed 
considerable improvement during the following months, how- 
ever, and although the proportion of the total acreage reported 
to have been sprayed was almost negligible there were few com- 
plaints of disease. The sowing of turnips and swedes was com- 
pleted in fair order but the braird was at first rather irregular 
owing to the dry condition of the soil during May. Where sown 
late, the braird was stronger and the plants made good progress, 
despite the cold weather. The reports on the crop improved 
steadily as the summer advanced but “ finger-and-toe ” was 
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juevalo&t in a number of eastern counties. At the end of October 
the roots had developed into a sound bulky crop of good quality. 

The total produce of wheat, 62,000 tons, is less than in 1927 
by 3,000 tons or 4’6 per cent. The area under the crop has 
decreased by 8,350 acres but the average yield per acre has 
increased by 1*6 cwt. and is the same as the decennial average. 
Barley, with a total produce estimated at 103,000 tons, shows an 
increase of 9,000 tons or 9-6 per cent. As compared with 1927, 
the area harvested is less by 5,445 acres but the average yield 
per acre, 18'4 cwt., is in excess of last year’s figure by 2'3 cwt. 
and is above the decennial average by 1‘0 cwt., while the average 
yield by nieasiire ;18-1 bushels exceeds that of 1927 by 3*4 bushels. 
The total production of oats is show n as 704,(XK) tons, an increase 
as compared with the previous year of 84,000 tons or 13-5 per 
cent. The area under the crop has decreased by 18.934 acres 
but the yield per acre, 16'0 cwt., is greater than last year by 2*2 
cwt., and exceeds the decennial average by 1*5 cwt. The produce 
of beans, 3,000 tons, is the same as in 1927 although the area 
shows a decrease of 423 acres. The yield per acre, 18*9 cwt., 
is greater than last year by 2*0 cwt. and is 0*5 cw*t. above the 
decennial average. 

The total produce of hay. taking all kinds together, is 884,000 
tons, being 30,000 tons or 3*3 per cent, less than in the previous 
year. Hay from rotation grass shows a total production of 

627.000 tons, a decrease of 20,000 tons or 3*1 per cent. The 
yield per acre, 31*3 cwt., is less than in 1927 by 1*1 per cent, 
and is below the decennial average by 0*2 per cent. The total 
produce of other hay, which amounts to 257,000 tons, or 10,000 
tons less than in 1927, comprises 152,000 tons from ordinary 
meadows and 105,000 tons from timothy meadows. The yield 
per acre of ordinary meadows, 26*0 cwt., is 1*3 cw’t. less than 
last year’s figure, but is slightly above the decennial average, 
while the yield per acre of timothy meadows. 42*8 cwt., is 0*1 
cwt. less than in 1927 but 0*5 cwt. greater than the ten years’ 
average. The average yield of the two together, which is not 
shown on the table, is 31*0 cw't. or 0*2 cwt. above the decennial 
average. 

The total produce of potatoes, amounting to 1,032,000 tons, 
shows an increase of 233,000 tons or 29*2 per cent. ; the area 
under the crop, 144,026 acres, is less than in 1927 by 3,158 
acres, but the yield per acre, 7*2 tons, is 1*8 tons greater thait 
last year and is 0*7 tons greater than the decennial average. The 
produce of turnips and swedes, 6.660,000 tons, has. increased by 

723.000 tons or 12*2 per cent., while the area, 378,003 acres, is 
1,310 acres greater than last year. The yield per acre, 17*6 tons, 
is 1*8 tons 'more than in 1927 and 1*0 ton above the decennial 
average. Mangolds show* a total produce of 21,600 tons, or 1,200 
tons greater than in 1927. The area under the crop, 1,250 acres, 
is 126 acres greater than last year ; the yield per acre, 17*3 tons, 
is 0*8 ton less than in 1927 and 0*7 ton below the decennial 


average. 
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. Witb tlibp «3X!eptio& bay and mangolds all orc^ show 
bigber yiakto per acre. Badey, oats, potatoes, turnips «aa swedes 
aim maegoMs show increase total yields, although decreased 
aereages are returned under all these crops, except turnips and 
swedes. 


Thb following table shows the acreage under immune and 
non>immune varieties of First Earhes, Second Earlies and Main- 
_ crops for the years 1918 to 1928, and it is of 

Betozos^ interest to compare the great increase in the 
acreage under immune varieties with the de- 
Potatoes. crease under non-immnne varieties dunng this 
period. It should be stated that the figures 
in the table do not include areas of less than one acre under 
potatoes, nor have areas under potatoes in the following districts 
been taken into account : — Skye, Harris, North and South 
Uist, Western Ross, South Western Ross and Lewis. 


Ybab. 

First Eakiies 

Second Earlies. 

Main CROPS. 

Immune. 

Non- 

Immune 

Immune. 

Non 

Immune. 

Immune 

Non 

Immune. 


Acres 

Acres. 

Acres, 

Acres. 

Acres 

Acres 


186 

12,563 

12,209 

12,201 

16,050 

79,766 


6«7 

13,197 

19,644 

9,814 

17,080 

62,870 


1,572 

13,454 

30,084 

7,967 

29,411 

54,128 


1,061 

14,066 

22,587 

5,916 

85,875 

60,076 


686 

15,695 

18,211 

6,088 


56,992 


674 

16,611 

12,920 

5,961 


48,720 


584 

15,051 

11,668 

5,788 

42,856 

48,296 

1925 

473 

15,380 

11,550 

5,983 

62,161 

87,433 

1926 

357 

14,764 

18,448 

6,188 

52,222 

36,278 

1927 

332 

15,596 

16,887 

6,401 

58,495 

33,491 

1928 

279 

14,722 

15,252 

4,013 


24,680 


A Statement is printed on p. 109 showing ilie acreages under 
certain varieties of potatoes in Scotland in 3928, as returned by 
growers of one acre or over. These letuins 
cover 3 26,893 acres out of the total acreage of 
1928 144,026, the difference being accounted foi by 
the total exclusion of certain districts in the 
Highlands and Western Islands, and by the exclusion of holdings 
on which less than one acre is grown. The total acreage shows 
a decrease of 3,158 acres as compared with 1927, and the acreage 
ii^lpded in the returns of varieties a decrease of 3,069 acres, 

' The area under First Earhes, 13,039 acres, shows a decrease 
of 925 acres, or 5'8 per cent., as compared with 1927, and is 
sCghtly under that returned in 1926. Epicure, with 8,1^ acres, 
or 477 less than last year, accounts for 53 per cent, of the total. 
Eclipse, with a decrease of 405 acres, covers 2,878 acres, which is 
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libottt acres ui^r ihe <>ouibined acreage of the next two 
varietiesrp-'3>ake of York, 1,850, aod Sharpe’s Express, 1,341. 
These four varieties cover, as last year, 94 per cent, at the 
whole area under First Earlies. Herald, registered by the 
Board as a new immune variety, appears for the first time with 
38 acres. > 

Second Earlies, with a total acreage of 19,413, fall short of 
that recorded in 1927 by 1,964 acres, or 9‘2 per cent., 'and are 
slightly below the level Of 1926. Great Scot, with a decrease of 
448 acres, covers 12,287 acres. British Queen again shows a 
substantial decrease, its area being 3, .568 acres as against 4,939 
last year, while Ally is prai-tically unchanged with 1,.542 acres. 
These three varieties account for 90 per cent, of the total. 

The area under Maincrops, 92,423 acres, shows a slight 
decrease of 180 acres as compared with 1927. Kerr’s Pink, with a 
remarkable increase of 9,180 a<‘res, now stands at 44,539, and 
accounts for 48 per cent, of the whole area under Maincrops. 
King Edward \’1I, with 13,310 acres, or only two-thirds of last 
year’s figure, retains the second place, while Arran Chief, 
Majestic and Golden Wonder follow with 8,343 acres, 8,024 acres 
and 7,429 acres respectively, all of them showing considerable 
reductions. These five varieties account for 88 per cent, of the 
Maincrop acreage. Of the other varieties, the most notable is 
Arran Consul, the area imder which has risen from 693 to 2,430 
acres. 'The Sutton’s Abundance group, Field-Marshal and the 
Up-to-Date group show diminished acreages, as do ten out of the 
fifteen minor varieties. Arran Banner, registered by the Board 
as a new immune variety, appears for the first time with 81 acres. 

Varieties iiiimuiie from wart disease cover in all 82,640 acres, 
or 65'] per cent . of the total area included in the returns ; non- 
immune varieties cover 43,415 aci-es, or 34-2 per cent. ; while the 
varieties not specified in the returns account for only 840 acres, 
or less than 1 per cent. The proportion under immune varieties 
in 1918 was 19'5 pei <‘ent. For the five years 1924 to 1928, it 
has been 46'9 per cent., 51-7 per cent., 53’2 per cent., 67‘5 per 
cent., and 65T per cent. Thus the figure for 1928 shows a more 
decided advance than has before been recorded. 


The Abstract of the Agricultural Befcurns printed on pp. 
110-117 shows that the total area under all crops and grass 
amounts to 4.665,462 acres, a. decrease of 
15,759 acres as compared with 1927, the arable 
nnalila^Tftlft being less by 35,194 acres, while the 

' area under permanent grass is greater by 
19,435 acres. The land under rye-gi-ass and other rotati^ 
grasses and clover has increased by 9,906 acres, the decrease ih 
the area mider other crops being thus 45,100 acres. 

The total area under the cereal crops is 1,058,056 acres, being 
33^368 acres less than in 1927. The area undnr wheat shows a 
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dit&j&ation of 8,850 acres or 12'5 per cent. Barley has dacraaaed 
by 8,445 acres or 4*6 per cent., and oats by 18,934 acres or 2*1 
per cent. ; the areas ander these two crops are the bwest on 
record. 

Beans ^ow a decrease of 423 acres or 11*8 per cent., and the . 
area under potatoes is less by 3,158 acres or 2*1 per cent. The 
area under turnips and swedes is greater than in 1927 by 1,810 
acres or 0*3 per cent., and mangolds show an increase of 126 
acres or 11*2 per cent., while sugar beet has decreased by 8,039 
acres or 77*7 per cent. Cabbage shows an increase of 1^ acres 
or 2*9 pOT cent., and rape a decrease of 1,226 acres or 9*5 per 
cent., while only 3 acres have been returned under flax as com- 
pared with 206 acres last year. The area under vetches, tares, 
&c., for fodder has increased by 290 acres or 2*5 per cent. 

Eye-grass and other rotation grasses and clover show a gross 
increase of 9,906 acres or 0-7 per cent., the area for hay being 
greater by 1,081 acres and that for pasture by 8,825 acres. The 
area under permanent grass shows a net increase of 19,435 acres 
or 1*3 per cent., the area for hay being less by 912 acres, but that 
for pasture being greater by 20,347 acres. 

The area under wheat, barley, oats and potatoes this year is 
1,192,613 acres, which is 35,887 acres less than last year and is 
the lowest aggregate recorded. 

The live stock returns show that cattle and sheep have 
increased in munber while horses and pigs have decreased. 
Horses used for agricultural purposes are less numerous by 3,662. 
unbroken horses of one year and above by 7.53, and those under 
one year by 578. “ Other horses ” have decreased by 1,37] , the 
total decrease in all classes being thus 6,364 or 3*7 per cent. 
Cows in milk have increased by 661 or 0-2 per cent., and cows 
in calf by 1,539 or 3*1 per cent. Heifers in calf, on the other 
hand, show a decrease of 3,300 or 5-9 per cent., and bulls being 
used for service are fewer by .547 or 3*1 per cent. Other cattle of 
two years old and above have decreased by 14,340 or 6-9 per cent., 
while those of one year and under two have increased by 13,666 
or 4*9 per cent., and those under one year by 5,719 or 2*3 per 
cent. The total number of cattle has thus increased by 3,398 or 
0*3 per cent. Sheep are more numerous than in 1927 by 43,227 
or 0*6 per cent., and the total number is the largest recorded 
since 1898. Breeding ewes have increased by 36,022 or 1*1 per 
cent., but rams are fewer by 184 or 0*2 per cent. Other sheep, 
one year and above, have increased by 742 or 0*1 per cent., while 
those under one year are more numerous by 6,647 or 0*2 per cent. 
The number of pigs, 195,504, is less than in 1927 by 1,109 or 
0*6 per 'bant. Sows hatfe decreased by 4,452 or 16*7 per cent., 
an4 botOB by 264 or 9*4 per cent., while other pigs have increased 
by 3,597 or 2*2 fpt cent. 

The acreage rough grazings, 9,707,768 acres, is less 

than last year by 189,066 acres. This acreage includes 693,926 
acres bf deer forest land used for grazing which was formerly 
returned by sheep farmers as rou^ grazings, but which, on 
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investigato, has been fotmd to be actually i3eet 
made available for grazing. The total figures lor cattle and a&edp 
in Scotland inclnde 3,468 cattle and 84,676 sheep grazing in deer 
forests on 4th June. Of these, 1,788 cattle and 57,546 sheep* 
were included in returns made by agricultural occupiers and are 
now brought under the heading of deer forest stock. The remain- 
ing 1,730 cattle and 27,130 sheep were not included in any 
A^cultural Beturns, and represent the stock pertaining to deer 
forests as such. 

The returns include statistics of the acreage owned by 
occupiers of holdings and particulars relating to poultry. These 
particulars are not included in the printed Abstract. 

The total area of land under crops and grass returned as owned 
by occupiers of holdings in 1928 amounts to 1,318,859 acres as 
compart with 1,226,393 acres in 1927, an increase of 92,466 
acres. This area is 28*3 per cent, of the whole area of land under 
crops and grass ; in 1927 the proportion was 26*2 per cent. 


The poultry figures are as follows : — 


Fowls hatched before 1928 

.. 2,598,527 

Fowls hatched this year 

.. 2,825,966 

Ducks hatched before 1928 

154,266 

Ducks hatched this year .. 

85,336 

Geese hatched before 1928 

7,184 

Geese hatched this year 

16,867 

Turkeys hatched before 1928 ... 

14,424 

Turkeys hatched this year 

60,965 


The returns of labour employed on fai'ms are summarised at 
page 73. 


Weather . — ^The weather during January and the first half 
of February was to a great extent wet and stormy ; frost and 
snow occurred at intervals, while flooding was 
^^cnltural 0<m- general m low-lying areas. Towards the end 
* of February, however, fine dry conditions pre- 
vailed throughout practically the whole country, and excellent 
progress was made with cultivation and other field work. In 
some districts the dry weather continued until the end of March, 
but in many areas the last two weeks of the month were cold and 
wet and seasonal work was retarded. During the first half of 
April dull and unsettled conditions were general, while night 
frosts were frequent and snow fell in exposed %rea8. For the 
next five or six weeks bright, dry conditions prevailed and satis- 
factory headway was made with cultivation, potato-planting aild> 
the sowing of seeds ; growth was, however, slow owing to the 
low temperatures in all parts of the country. The rainfall during 
the earlier part of June was light, but ^e last ten days w'ere 
unsettled. Throughout July the weather was favourable in 
eastern districts for both crops and live stock. In the north and 
west, however, cold, windy and unsettled conditions were general, 
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with the result that crops and pastui'es made little progress. 
Ihiring August broken weather prevailed in all districts ; rain was 
frequent, more especially during the latter part of the month, 
and there was everywhere a great lack of sunshine. The showery 
conditions delayed the hay harvest, and in several areas a con- 
siderable proportion of the barley and oat crops was lodged ; 
potatoes and root crops, however, benefited from the rains. In 
North-East Aberdeen on 1st August sojne damage was caused 
to the potato crop by frost. Harvest work was frecpiently inter- 
rupted during the unsettled weather at tlie beginning of Septem- 
ber, but from the middle of that month until the middle of 
October there were no serious interruptions to farming activities 
and a large part of the cereal crops was secured in excellent 
order. The second half of October and the greater pari of 
November were, however, unsettled in practically all distiicts 
and little autumn (mltivation or other outdoor work was possible. 
In some western and southei-n areas part of the oat crop 
remained in stocks for three or four weeks and was more or less 
seriously damaged by rain, while in Stirling most of the bean 
crop was still out in the fields at the end of October. 

Wheat , — ^As a consequence of the lateness of the cereal 
harvest in 1927 and the w’et condition of the soil during the 
autumn months the sowing of winter wheat was protracted, and 
many farmers failed to get in their full bieadth of seed before 
the end of that year. Where sown earlj the plants brairded 
satisfactorily, but, speaking generally, germination was nmisually 
slow until the middle of February, wlien dr> spring-like condi- 
tions favoured the development of the plants for two or three 
weeks. Towards the end ol Februarj considerable areas of 
w’^heat were sown under good conditions; the total area sown 
was, however, less than in the previous \car b_\ about 9 per 
cent. The gi*owth of the plants was checked l)y the cold weather 
in April, May and June, and in many cases at the beginning of 
July the crop was rejxirted to be thin on the ground. TJie 
weather was more favourable for growth during July, when 
there w^as a decided improvement in the apiiearance of the plants, 
but owing to tlie lack of sunsliine the grain njiened slowly. 
Some lodging occurred during a period of broken weather in 
August; at the end ol that month, however, the crop was 
reported to be standing well m most of the districts where it is 
principally grown. Cutting became general during tlie second 
half of September and the bulk of tlie crop was stacked before 
the beginning of October. The yield was generally satisfactory 
and, where the crop was growm on good soils, the grain is said 
to be of fair average quality : some of the spring-sowni wheat 
was, however, cut before it was fully ripe. Very little damage 
was reported this seawm, eitlier from disease or from insect 
pests. 

^Barley , — Seeding was carried out rather later than usual in 
some districts but the crop brairded well. During the early 
summer months, however, on dami> and heavy land the plants 
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were reported to be lacking in vigour. As in the case of wheat, 
ripening was slower than usual, and in the eastern counties 
considerable portions of the best and heaviest crops were laid 
by rain. Some of the grain was ready for cutting at the end of , 
August, but the weather was then unfavourable for a start to be 
made and harvest was not general until about the second week 
of September; the work was completed almost everywhere by 
the end of the third week of October, although at the close of 
that month in late districts there were still small portions of the 
crop to be cut. The grain is of good average quality and, where 
it was harvested before the weather became broken, it was 
secured in satisfactory condition. Where harvest was delayed by 
bad weather some of the grain is light and of mixed quality. 
No damage was reported from disease or insect pests. Bere, 
which is grown mainly in the crofting counties of Scotland, 
was secured in fair order and the grain is of good quality. 

Oats . — The early reports on the oat crop were not quite so 
good as those for wheat and barley. The crop brairded fairly 
well in some areas, but in many districts germination and growth 
were rather unsatisfactory, the plants being thin on the ground 
and lac'king in vigour. Damage by grub or wire-worm was 
reported from almost every district, more especially from the 
eastern counties. During July the outlook improved in several 
parts of the country, flenerally speaking, where the crop was 
grown after lea it liad a strong and healthy ajipearance, but 
where it had followed turnips, and especially on wet land, it 
was backward and irregular at the beginning of August. The 
low temperatures during the summer tended to shorten the 
straw and the grain ripened slowly. At the beginning of 
September, however. reiKirts from the southern counties stated 
that in those districts there were prosjiects of a heavy yield of 
both grain and straw. Oats did not withstand the effects of the 
wet weather quite .so well as wheat or barley, and in many cases 
portions of the crop were badly lodged. On most farms through- 
out the country harvest was in full swing by the end of 
September, but the unsettled weather during the second half 
of October seriously delayed the completion of the work, with 
the result that some of the crop was damaged by rain. In several 
w’estern areas the grain is of unusually good cjuality except in 
those cases where a proportion of the crop had to be cut green. 
Elsewhere the quality of the grain is generally up to the average, 
but a considerable amount of the crop was secured in an unripe 
condition and several complaints have been received of heating 
in the stack. 

Beans . — The sowing of beans was delayed by unfavourable, 
weather and at fii-st the crop was rather backward in growth. 
At the beginning of August, however, the plants were reported 
to have a promising appearance ; in Stirling, which is the prin- 
cipal district for this cro}), the plants were then said to be healthy 
and flowering vigorously. Eor tlie remainder of the season the 
weather conditions were fairlv suitable for this crop, and in most 
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cases the plants podded well with a fair length of straw. Ko 
reports were received of damage by disease or insect pests, but 
a small proportion of the crop was seemed under unsatii^actory 
conditions. 

Potatoes. — Very little progress was made with the planting 
of early varieties of potatoes before the month of March, while 
in several districts the planting of maincrop varieties was delayed 
until the end of May. Growth was slow during June and July, 
and at the beginning of August some of the haulms were rather 
stunted and backward as a result of the cold weather. The 
general condition of the crop showed considerable improvement 
during the following months, however, and although the pro- 
portion of the total acreage reported to have been sprayed was 
almost negligible, there were remarkably few complaints of 
disease or damage by blight. Estimates of the yield and quality 
of the tubers are satisfactory generally, and in some western 
areas the crop was said to be the best harvested for some years. 
At the end of October about three-quarters of the crop had been 
lifted ; some of the tubers harvested during the last few days of 
that month and the first half of November were, however, 
secured under unfavourable conditions. 

Turnips . — The sow'ing of turuips and sw'edes was completed 
in fair order, but the braird was at first rather irregular owing to 
the dry condition of the soil during May. Where sown late the 
braird was stronger and the plants made good progress despite 
the cold weather. Singling was fairly well advanced at the end 
of June and some progress had been made with the hoeing of the 
crop in several districts. The reports on the crop improved 
steadily as the summer advanced, but at the end of July com- 
plaints of “ finger-and-toe ” were received from a number of 
eastern counties, and weeds were stated to be unu.sually trouble- 
some in a few of the south-w'estern areas. The frequent spells 
of mild unsettled weather during August. September and October 
were particularly favourable for the grow’th of roots, and in most 
districts turnips developed into a sound bulky crop of good 
quality ; the roots were still growing at the beginning of 
November. 

Mangolds did not grow so well as turnips, and at the end of 
October the prospects for the crop were rather disappointing in 
some areas. No reports of damage by disease or insect pests 
were received during the growing season. 

Sugar Beet was sown on a much smaller scale than in 1927. 
In some districts, such as the Lothian s and North-East Angus, 
the roots developed somewhat better than last year, and the 
latest reports received indicated that there were prospects of a 
fairly good yield. Elsewhere it would seem that the low tem- 
peratures during June and July had a more serious effect upon 
this crop than upon turnips and swedes and in many cases the 
roots became stunted, while a considerable number of the plants 
ran to seed. The lifting of the crop began in a few cases l^fore 
the end of October, but the work was rendered rather difficult 
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owing to the wet condition oi ih^e sQil> at the beginning of 
December the roots were being ddirered to the factory. 

*' Seeds ’’ Hay , — ^In the antnmn of 1927 some damage was 
cansed to the young grasses by the lodging of the cereal crops, 
and by flooding. At the beginning of May, however, rye-grass 
and clover seeds were generally reported to be strong and 
vigorous, although growth had been somewhat checked by the 
cold weather experienced during the early spring months. 
During June the crop matured slowly, and when cutting became 
general in July it was obvious that the yield would be fully 6 per 
cent, below the average; clover was scarce in several districts. 
Most of the crop was secured under very satisfactory conditions 
and the general quality of the hay was exceptionally good. 

Meadow Hay . — ^The yield of meadow hay varied in different 
localities, but in most cases it was rather heavier than that of 
“ seeds ” hay, while in several districts the yield was a full 
average. Much of the crop was secured in good order, but in 
some areas harvest was protracted owing to broken weather, 
and a considerable proportion of the hay was damaged by rain 
before it was put into ricks ; in a few late districts the crop had 
not all been secured at the end of October. 

Cultivation . — At the end of October ploughing was fairly 
well forward in the Lothians, Inverness, Boss and Cromarty, 
Moray and parts of Aberdeen, but elsewhere little progress had 
been made with this work. The weather during November was 
more or less unsettled in all parts of the country and there were 
few opportunities for overtaking arrears; some progress had, 
however, been made with the ploughing of lea. The sowing of 
wheat was well advanced at the beginning of December in 
Moray, Angus, South-West Fife, the Lothians and a few other 
districts, but speaking generally the work had made slow 
progress ; some of the seed was sown in rather bad order. 

Live Stock . — ^Feeding cattle sire generally reported to be in 
fairly good condition ; in some of the south-western counties, 
however, the wet, stormy weather during November affected the 
condition of the stock and they are said to be leaner than is 
usual at this period. Dairy cows have thriven fairly well despite 
the unfavourable weather during the last few months. The 
milk yield has shewn the usual seasonal falling off, but in Perth 
the supply has been somewhat below the average even for the 
season. The reports on sheep are varied. In some eastern dis- 
tricts both lowland and hill flocks have done very well during 
the autumn, but in several of the south-western areas the sheep 
have suffered from the effects of the wet weather and have lost 
condition. Taken on the whole, however, the mild open weather 
in November was fairly satisfactory for the flocks, and pastures 
generally continued fresh. The supplies of winter keep are 
sufficient for requirements and of good quality. 

Labour . — The supply of regular and casual workers is 
generally ample for present needs. In Dumbarton and Benfrew, 
however, there is a scarcity of exi>erienoed dairy workers. 
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SCIEHCE AND PRACTICE. 

Th 0 folhwin§ $ss^acit» and sufnmariM are supplied by members of the staffs of 
Soattieh agrieultwal colleges and seientifio insUiuUons or are taken from 
recent bulletins of the Intertmtional Institute of Agriculture, Full references 
to the original puhlicattons may he obtained on application to the Secretary ^ 
Department of Agriculture, York Buildings, Edinburgh. 

OEOPS AHl) SEEDS. 

The Bignifleance of ITariety in Oats with respect to Yield and other 
Ancillaiy Oharaeters under North Wales Conditions. By R. Aiun Roberts, 
B,$c., Ph.D., University College, Bangor. (Welsh Journal of Agriculture, 
Volume 4.)— Black oats and yellow oats are grown extensively in North Wales. 
Many enter|>riBing farmers, who have tried white varieties, still continue to 
'grow the otW varieties, particularly in upland districts where there is a high 
rainfall. 

Victory and Becord have proved the most suitable while oats for the lowland 
districts of North Wales. In some years the one variety did better than the 
other, but over a number of years there was no great difference between them as 
regards weight of grain and straw. Kecord has stronger straw than Victory, 
and in wet seasons has stood up when Victory has lodged. King and Crown 
have given good yields, but there seeiiied to be no reason to recommend either 
on the score of yield in iirefereuce to Kecord and Victory. King wa^ decidedh 
later in ripening. Wide-Awake produced high-quality grain combined with a 
good yield. Xielder did not give particularly good results, but it seemed suitable 
for strong soils in later districts. Varieties of the l^otato oat always gave late- 
ripening crops with a high yield of straw and a low yield of grain, (loldeu 
Bain is a variety equally hardy with Goldfinder and otherwise siiiiiiar to it, 
and, on account of its earliness, could be commended to upland farmers in 
preference to Goldfinder. Golden Kain should be cut before il is dead ripe. 
Bountiful was superior to Black Tartarian for good lowland conditions in North 
Wales. Bountiful is earlier in ripening, strong and long m the straw, but the 
grain is rather easily shed at harvest. Supreme gave satisfactory gram yields 
and ripened early, but has weak though rather coarse straw. 

The Taelmiaue of producing Elite Stocks of Normally Self-fertilised 
Qrain Orops. By W^ T. G. IFiencr (Scientific Agriculture, No. 9.) — Elite 
Stock seed in Canada is defined as seed which is 99'995 per cent, pure as to 
variety. For the production of Elite Stoc’ks of seeds from normally self -fertilised 
crops three general methods of procedure are at present recognisetl 

(a) Mass selection of heads, spikes, or panicles. 

(b) Individual plant selection. 

(c) Mass selection with the plant as a unit of selection. 

Mass selection of heads as a procedure iu the development of Elite Btocks of 
seed is the most primitive of the three methods. The writer is inclined to 
agree with those who would eliminate the method as a means of developing 
Elite Btocks of cereal grams. 

Single plant selection is the antithesis ot mass selection of heads, la the 
hands of a trained grower or plant breeder this method has marked possibilitieh 
in the matter of improving crops. There is no question that by the selection 
of single plant lines, especially those exhibiting a very high degree of uniformity, 
very consistent strains may be obtained. 

Seeds Mixture Problems: Oompetition. By R. G. stapledon, M.A., and 
Wm. Davies, M.Sc. (Bulletin No. 8, Series H, Welsh Plant Breeding Station.)— 
The bulletin on Competition as a Seeds Mixture Kroblem issued by the Welsh 
Plant Breeding Station deals with an extensive series of experiments and trials 
carried out during the last eight years, and the results of these investigations 
yield a cousideirable amount of information which should be of value to both the 
farmer and the scientific worker. 

The species and strains of herbage plants dealt with are grouped according 
to their potential aggressiveness as follows : — 

A. Aggressors.— 

(1) Aggressive in the seeding year.— Italian ryegrass, perennial rye- 
grass, tall oatgrass, broad red clover, cocksfoot, late-flowcriiig red clover. 
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<3) Agfirtime in /Ir9i hwrvMt ry>egm«, i»« 0 tiAiaI 

tftll ostgr^M* liite«flow«ring red clover^ broad red plover and oocw- 

(3) Aggresshe in the aftermath, — ^Italian ryegrass, cocksfoot, broad red 
clover, late<flowerijig red clover, tall oat grass. 

(4) Aggressive in pastures, — ^Bough-stalked meadow grass, bent, wild 
white clover, crested aogstail, Yorkshire fog, suckling clover, 

B. Generally Non-aggressors , — 

(1) Able to withstand some competition in the first harvest year, or 
at least to make good recovery in later years : — 

(a) Recovery by re-seeding, — Subterranean clover, crested dogstail, 
sweet vernal grass, Yorkshire fog. 

(b) Recovery by Vegetative propagation, — Kough-stalked meadow 
grass, meadow foxtail, wild white clover, tall fescue, smooth-stalked 
meadow grass, red fescue. 

(2) Unable to withstand keen competition and to make recovery in 
later years : — Ideadow fescue, timothy, birds* foot trefoil, alsike, sheep’s 
fescue. 

Oomfietition in seeds mixtures where hay is taken is due to shading, and 
the most aggressive species are those which can shade and thereby weaken and 
kill off plants t)f other sfiecies. The unsuctiessful competitor is one which does 
not tend to harm other species to an> marked degree and which cannot itself 
withstand excessive shading. Root competition does not seem to be a factor 
of prime importance in relation to seeds mixtures except iKissibly on poor soils 
and under the iKwrest conditions generally. 

Hpeaking broadly, grasses compared with clovers are the aggressor species, 
largely due to the fact that most grasses start growth earlier in the spiring than 
do the clovers. Broad red clover is the aggressor compared with late-flowering 
red in the seeding year, but during the hay year late-flowering becomes the 
aggressor, and again, gixxi stands of broad red clover are aggressive to extra 
late red clover (e.g. Montgomery*) m the first harvest year aftermath. All the 
larger clovers are aggressors in relation to wild white clover. Competition 
between species is influen<*ed very greatly by the methods of management, as 
everything depends on whether the aggressor H{>ec‘icR are allowed to develop 
unhampered. 

The bulletin concludes with a discussion of the compoimding of seeds mixtures 
for various purixises, 

Oovemment Oertifleation of Seed Potatoes in New Zealand. /. W. 

liadfieldt New Zealanl Journal of Agriculture^ Wellington, 1927, Vol. XX Y, 
No, 2. — ^The Fields Division of the New Zealand Department of Agriculture has 
arranged to initiate a system of certification of se^ potatoes within the Pro- 
vincial District of Canterbury during the season 1927-28. If the scheme receives 
due sup|K>rt from growers, merchants and seedsmen, it is intended to extend it 
in succe^ing years to embrace the whole of the Dominion. For the first year’s 
operations 19 varieties have been selected for certification. The inspections of 
crops will take place in January, just prior to the shaws maturing, and after 
harvest, when the tubers have been graded and are in sacks. Standards will 
bo set during January of each year. (Trowers of certified seed will be registered. 

SOILS. 

Oiatribution of Nitrate in Three Layers of Fallow Soil John R. Smith , 
Rhode Island Agricultural Experimental Station, Soil Science 26, 6, 647 (1928). — 
An experiment is described which was designed during the summer of 1926 to 
study the distribution of nitrate among three layers of fallow soil. 

Samples of a soil which had been treated with an easily nitrifiable fertiliser 
were drawn at intervals during the months of June to November from the surface 
7 inches, the second 7 inches, and the next 10 inches, and examined immediately 
for nitrate content. The results indicate that there is little actual loss of easily 
nitrifiable nitrop;en throughout the season from the two feet of soil examined. 
Weather conditions and micro-organism activity, however, caused decided varia- 
tion in the nitrate content of the different layers. After heavy rain the figure 
for the surface layer fell considerably, but the nitrate was often retained in the 
lower layers as indicated by a rise in this figure. This nitrate was returned to 
the surface layar un^r mid-summer conditions by the upward movement of soil 
water. 

Daring a dry period in September loss of nitrate was observed from the surface 
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Bfiltetioil for Mogt Production. By John Hammond, 1938. Zaitschrift 
fur indvktive Abatammungaund Vererbungalehre , — ^This is a continuation of the 
exoell^t work which is being done by Mr. Hammond at Gambridge University 
of which notes have already appeared in these columns. (See Scottish Journal of 
AgricuUurOf July 1927.) The following points will be of interest. 

Just as size is a quantitative character and changes with age, so also do the 
proportions of the body; for example a leg of mutton taken from a Suffolk lamb 
at birth has a higher proportion of bone to muscle than one of five months old 
and still higher than one in adult life. Similarly at birth the cannon bene 
(metatarsal) is relatively well developed and grows least after birth, while the 
upper bone of the leg — ^the femur — grows most. The muscles after birth grow 
to an even greater extent than the bones they surround, so that the proportion 
of muscle to bone increases with age while the ratio of fat to bone increases still 
further. Early maturity from a meat point of view means not only weigh t-to-age, 
but also a quick change in the proportions of the parts; thus a leg of mutton from 
the early maturing Southdown breed at five months old shows a high proportion 
of muscle and fat to bone, whereas the leg of the later maturing Lincoln breed 
at the same age (and of rather greater actual weight) shows a low proportion 
of muscle and fat to bone. 

It will be inferred that the evolution of the proportions in the British type of 
meat-producing animal has probably been brought about by gradual changes 
rather than large mutations — by forcing the animals to grow and by selecting 
those which develop best, thus getting accumulations of slight variations along 
the same line in development, associated with which is the correlation between 
parts having the same time of growth. It is not surprising therefore to find that 
where the inheritance of these or similar characters have been studied, they have 
been found to be of the multiple factor or blending kind. It would appear not 
unlikely that they are so multiple as to be for all practical purposes continuous 
variations, as in fact the character ilself is during the life of the animal, in 
continuous change. If this is so, looking for discontinuous segregation in the 
F, generations is a hopeless task in the practical breeding of farm animals, as 
the chances ol finding the desired combination are many times less than the 
total number of offspring it is possible to produce. In place of this method, 
therefore, we would suggest selection in the optimum environment, not only as 
regards nutrition, but also as regards other conditions such as management, 
particularly basing the selection on the sex in which the character is exhibited 
to fullest extent— for meat the male, for milk and fertility the female— followed 
by inbreeding to the parent in wliich the character is most pronounced. 


Catth, 

The Present Status of Cattle and Beef. Armour's Monthly Letter, VoL 9, 
No. 4, 19^. — ^Prior to the World War there has been a duty on cattle and beef 
imported into U.B.A. for a long time, with the exception of the years 1894 to 
1897. Until 1906 the United States virtnally dominated the export trade in good 
type beef and well-finished live cattle. 

In the eight years beginning with 1907 there was not only a sweeping decline 
in American exp(^ of cattle and beef, but a brief swing to an import basis. 
This was due chiefly to a rapid spread of homesteading into areas previously 
devoted largely to beef cattle. Several years of short pasture crops, feed crops, 
or both, accentuated this trend. 

There was a net change in the beef status of tlie United States of 1,064,000,000 
lbs. between 1907 and 1914, i.e. from net exports of 60*2,733,000 lbs. to net 
imports of 461 ,271,000 lbs. As a result of this change the world situation reacted 
sharply— Argentina, Uruguay, Australia, New Zealand, and Canada increased 
their exports of dressed beef and beef equivalent of live cattle between 1910 and 
approximately 1,100,000,000 lbs. to nearly 1,600,000,000 lbs. 

puring the post-war period, the situation has been one in whi(i a country 
which had a highly protected market, but had just lost it in a period of strik- 
mg rea^ustment and universal downward price trends, regained protection and 
demed heo entry to a neighbour that had formerly shared the protected market. 
Tins neighbour (Canada), therefore, had to follow the downward world trend in 
prices ID the marketing of her cattle surplus after May 27,1921. In the last seven 
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months of that year as compared with the first five months Toronto prices tear 
good beef steers averaged $2*14 lower, as compared with a decline of only 85 
cents at Chicago for native beef steers. 

At the present time American cattle breeders are in a very favourable position 
after five years of severe stress. In 1927 range cattle at Chicago averaged 
J10’50 per 100 lbs. during August to December, inclusive, as compared with 
approximately ]>6*40 during the like period of 1921 to 1924. Btocker and feeder 
cattle during this part of 1927, the season of heaviest marketing, averaged $8‘95 
per 100 lbs. as compared with $6*05 during the like season of 1921 to 1924. 
This is a seasonal advance of more than 60 per cent, in average prices for range 
cattle, and of nearly 50 per cent, in average prices for stockers and l^ers. 
This seasonal advance means a sweeping change in the economic position of 
cattle breeders (as stated in the Monthly Letter for December 1927), and they 
should be in a strong position until at least 1931. 

The “Proved’* Sire in Da^ Improvement. Jour. Hered., Vol. 19, page 
520. 1928. — A factor of great importance in the building up of a dairy herd is 
the use of a good proved bull, says O. E. Iteed, Chief of the Bureau of Dairy 
Industry, Ignited Htates Department of Agriculture. 

To prove a bull, according to the standards set by the bureau, it is nec-essary 
to compare the yearly rwords of at least his first five daughters with the records 
of their dams. Such a comparison indicates the ))robable value of a bull to a 
herd. 

The record of one outstanding sire that was proved in a Vermont dairy-herd* 
improvement association was pointed out. The first reports received of this 
bull included records of 15 daughters and their dams. The dams were, without 
exception, much better than the average dairy cows of this country, their 
average of butterfat being 386 lbs. The 16 daughters of this sire, however, 
averaged 545 lbs. of butterfat. Hero was an average gain of 169 lbs. of butterfat, 
or more than 40 per cent. Even more remarkable, every one of the 15 daughters 
was a better producer than her dam. The sire is to be credited with most of 
the improvement. He jioasessed to a remarkable degree what is known as 
“ prepotence ” in milk production. 

Proved bulls whose records are bad should be slaughtered, but the prepotent 
bulls that have demonstrated their ability to sire daughters more productive than 
their dams should be kept as long as they are useful. 


International Trade in Mutton and Lamb. .IrumurV Monthly Letter, 
Vol 9, No. 8. 1^128. — ^At the present day a comparison of sheep-producing 

(ountries with those which have normally been considered good markets for 
lamb and mutton indicates that the per capita use of this meat has declined 
much more greatly among producers than among consumers. For example, 
Australia has dropped from 97*6 lbs. in the pre-war years to 54*7 lbs. in 1925, 
a decrease of nearly one-half. Similarly, Argentina decreased from 32*2 lbs. 
in the pre-war period to 20*2 lbs. in 1927, a decrease of over one-third. 

On the other band, the Ignited Kingdom, which is the heaviest lamb-con- 
suming country, shows only a minor decrease from 29*3 to 24*9 lbs. In the last 
three years both Canada and the United States have shown very slight increases 
in per capita lamb consumption, while Germany and Belgium have held fairly 
steady. Nevertheless, German lamb c-onsumption in 1927 was approximately 
31 per cent, below the pre-war level. This dec*rease is of minor importance 
internationally, as neither Germany nor France have been important figures m 
the international Iamb and mutton trade at any time. 

The total wnsumption of mutton and lamb in 1927 in Great Britain was 
8*4 per cent, under the pre-war level, while the per capita consumption was 
some 15 per cent, beneath it. To a certain extent this decline in lamb has been 
replaced by an increase in pork, total pork consumption in Great Britain having 
risen nearly 22 per tent, as compared to pre-war. During most of the post-war 
years the imports of lamb and mutton of Great Britain have exceeded those of 
1913, but several factors have served to keep down the per capita consumption. 
Among these factors may be noted the growth in population, the decline in 
domestic production, and the unemployment situation, which has lessened the 
purchasing power of the British people. Perhaps a direct factor is the relative 
price of mutton and lambs as compared to pork. This factor has been of 
importance in the competition of beef and pork for public favour in the United 
States. First quality British pork always brings lower prices per pound than 
does domestic fresh lamb, while grade for grade American pork always under- 
sells corresponding qualities of beef. In fact the frozen mutton and lamb in 
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Great Britaia, on ^hich the bulk of the trade is basedt often bring apfiraai* 
mately the same pnoe p^ pound as the best British pork, and seldom sell jexj 
far under it. The principal sources of frozen mutton and lamb for the Britisn 
fuarket are New Zealand, Argentina and Australia respectively. 

Per capita consumption of lamb has decreased in practically all countries 
throughout the world. Covering a long period in the United States the per capita 
eonsamption of lamb was 6*8 lbs. in 1900, while in 1919 it averaged 8*1 lbs. 
Since the war it has ranged between hvc and six lbs., never quite attaining the 
latter figure. This trend in lamb cxinsuuiplion is quite signtocani if only the 
United States were taken into consideration. 

The sheep industry in U.H.A. is now approaching the volume of j>roduotioD 
which prevailed around 1910, but Ihe important difference in the situation is 
the oontinualiy increasing price level due to the growing demand of consumers. 
In other words, the last few years have seen increasing quantities of lamb and 
mutton consumed at higher prices, due to the increased proportion of lamb as 
compared to mutton in the market offerings, and the improved quality and 
desirability of the resulting meat. As a matter of fact the number of sheep and 
lambs in the United States at present is the largest in sixteen years. In spite 
of this favourable outlook, when the facts presented in the foregoing table are 
taken into consideration, the decrease in lamb consumption becomes a factor of 
first importance. 

At the present time the immediate economic situation in the United States 
looks bright for the consumption of mutton and lamb. On a (‘omparativo basis 
pork and beef are higher in jirice than mutton and lamb, and are likely to con- 
tinue so in view of the present condition of supply of cattle and hogs. Furthei- 
more, recent reports from the U.S. Department of Agriculture indicate that the 
number of chickens being raised on farms in 1928 is 10 per cent, less than 1927. 
This means undoubtedly that pri<es tor poultry will he considerably higher, and 
lamb will have an advantage in relation to poultry meat also. 

In fact the sheep industry is in one of its most [irofitable periixls. The 
industry is on the upward swing of the production cycle, and prices have failed 
to show the recession which has always characterized expansion in the past. 
This can be explained only h> growing demand, undoubtedly stimulated b\ the 
campaigns in favour of this meat, hut successful only because of the improvi* 
ment in quality and desirability of iamb as a food. It must be realised, however, 
that the Argentine population is increasing rapidly, indicating an increased 

capacity tor con'-mning mutton and lamb. Increased consumption iaiII follow 

naturally if price factors are favourable to the consumer in relation to other 
meat prices. The same comment is true of Australia. Its ]K)pulation has been 
increasing fast enougli to consume more mutton and lamb in the long run. 
Furthermore, Australia has a climatic governor — periudu’ drought — on its sheep 
population increase. There is a certain jKunt beyond which the sheep jnipulation 
cannot go because of the drought which occurs on an average every three years. 
New Zealand has now reached the top, or nearly ho, ol its sheep population. 

It can probably increase sheep soniewhat, but at the present tiino there is a 

tendency in New Zealand for farmers to go in for beef cattle and dairying. 


P/gs 

Exhibiting of Breeding Pigs. 1. H*. St^cdorf, Deutsdtf' LundwtrtMhaftlichc 
Tierzvrhl, ViL 82, No. 3. Uannover, 1928. IT. Golf, Ihid. 111. W. Scedotf, 
Ibid,, No. 5. — In a discussion between I’rol. Seodorf and l*rof. Golf on 
pig breeding the former condemns the present exhibition system. He says that 
the unreasonable fattening of the most valuable breeders for sbow purfioaea is 
a curse to pig breeding, for, besides the heavy loss of capital in waat^ food, 
this fattening and subsequent thinning pren-ess after the show are seriously 
prejudicial to the best and most proiuising breeders. Vrof. Heedorf holds that 
judges should insist that fat animals should not he the only ones exhibited, 
and that medals ought to be given onl^ to those having true breeding character- 
istics, since there are already exhibitions ol fatted uiumals. 

Prof. Golf denies that shows have such an unfortunate influence on breeding 
in spite of tlie number of overfed animals often exhibited. He quotes figures 
to show that animals which have rex’cived a 1st or 2nd prize cannot possibly have 
b^n in such an over-fat (*ondition that their value for breeding purposes was 
diminiBhed, seeing that they have since prov(*d h) be good breeders. 

In his cohoiusion Prof. Heedorf continues his argument and says that he has 
made some proposals to the Breeding Division of the ‘ ‘ Deutsche Landwirtscliafts 
Gesellachaft ” (D.Ij.G.), suggesting among other things that the exhibitions 
of fatted animals be used also for breeding animals (which the D.L.G. declares 
absolutely necessary), and flmt all the societies of brooders for moat production 
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should participate in tlief^o bhowR oti exactly the same footing as those breeding 
for reproductive pur^KmeR Finally be proposes that the D Ti (r should no longer 
admit for competition among breeding anuiials those whicJi b\ reason of being 
iatted for show purpoRes aie not in condition fm jepirxlmtion 

Poultry 

The Inheritance of Beeistance to Fowl Typhoid in Chickene. By w V 

Lambert and ( It Knox IW Iowa State Collcqe Journal of Sitenn, Vol 
*2» pp 179 187 —In tins paper the uuters art reporting the preiiiuinar> phases 
of an invebtigatiou begun \%ith tiu pur|)OM of attempting to determine whether 
oi not it would Ik [JOhsibJc by stlcitirm lo increase Hic usistame ol jhicktns 
to fowl typhoid The term resistamt lalhti than immunity is used, for it is 
probable that nti animal is couipietelv iiniimne to anv disease Howe\er, it 
seems probable tliat various degrees of resistance toward a given infection exist, 
and, il BO, it sliould he {jossihle b> selection to pioduce a strain of fowls ha\ing 
a high natural lesistaiice 

A total of i,dOo ehiiks were tested with the fowl t\phoid organism Of these 
chicks tlO were descendants ol parents that had both sur>ned an acute infection 
of fowl t>phoid Of tins group Kih or 40 9 per cent died Another group of 
20*2 fine Kb, that liad as paients a t3phoid suivivmg male mated with non tested 
females, gave a moifulitc ol 62 1 pti eent Both of the ab(»\e gioups were 
Single Comb ^\h^te Tjt^ghoins 

All othei birds used wcii Iroin puents not liavin^, been tested witii the 
fowl tvphoid organism Of this gioup iO) were White Leghorns bred similarh 
to those above Tliiec hundred and fiftv nine or 88 6 |)er cent of them died 
A second gioup of lOt Khodt Island Beds showed a m()rtalit> of 98 1 per cent 
A third lot ol 104 ehieks, descendants ol White Legliorn males mated witli 
Jlhode Island lied females, gave a mortality ot BIG jhi cent A group of 80 
White mouth Bock chuks gave a rnortilitv of 82 5 pei icnt 

An interesting }K)jnt to he ohseivtd is that the dilTcicnct between the various 
lueecls aie signifieant Sueb diftercnces however, aie probalilv not representative 
of tlu bleeds as a wbolej, but more likth re'pic^ent stiain differences within 
bleeds More infoiination on tins point is de'sirablc 

It is interesting, to note m tins (onmetum also, tliat the chieks from the 
Bhocle Island \ White ]^tp,ljoin ero^s au slightlv moie resistant than the White 
Leghoin ehieKs and inu< h moie lesist int than tlu Rhode Island lied clntks 
This would seem to induate a donnninee e»f the taclois foi resistance earned b> 
the White I/eglioin, md likewise, U) indicate that tlu Rhode Island Bed ma> 
eaiiv laetois foi resistance that tlu White leghorn heKs 

Belationship between Body Weight and Egg Production in the 
Domestic Fowl. t>y ( ^ Platt Poultry Si</emt To/ 6, pp^ 28 5 289 — The 
iKords of ns White Lcghoins in the Fiiht Inte rnation il Kgg La}mg (^mteat 
at Vineland, N 1 , were used as a basis toi tins studv The \ear was divided 
into thiee be»asons wintei, spring, ind suinmirfall ind the weights of the 
birds during tlu^Bc seasons were eoiiipaied with tlu production The bodv 
weight during the vear was also eompued with the annual production duiing 
both the pullet ind the vearlin^, ve us 

There was a {HHitivc eorrelation botwe*en the boelv weight in the spring of 
the pulleM veai and the j>rodu( tion duiing this season lud a negative correlation 
lielween tlu ma\iimiin bodv weight in the veariing vtat and the* total production 
toi that veai 9 he data levealt^d that buds weighing tioin 1 to 4 ^ lbs during 
tlu pulled vcai mav be expected te protluee the greatest miniber ot eggs Anv 
weight in extcss ol this is detrimental to veailv pioduction, even though 
favomable to pimluetion duiing the wintei and spun^, Ktasons riu optimum 
weight duiing tlic v calling veiir was found to be appioximateh I lbs mduatin^ 
a greatei loleramc for excess weight duiing the* pullet vtai than during the 
yeailmg >e«i 

Fr686rvation of Eggs. / St/i/es>/ei Dtuibiln landturt*^ haftluhe (jcflnqel 
zntunq, UerUn, 1926 Jq «B, \r 24 - The wiiter luo proved that the lecithin 
content of eggs laptdh citueases, and e mseejuentlv i new laid egg has a higher 
nutritive value than an egg 10 (lavs old and much higher than one which has bee*n 
preseived m lime for months Bvtn if a preRorvod egg lies still its full food 
value, compared with a fresh e*gg it is au unbalaneeKl food The changes an 
egg undergoes are due to (1) fertilisation, (2) extliaiigo of gaaeb through the 
IMirouH shell, fd) inmetration of micro organisms Foi satibfaetor> preservation, 
then, it IS OHsentittl to use' unfcitibsed cggR, to pievent interediange of gases and, 
above all, tjie penclrulioii of puliefactive bacteria The use of liquid preservatives 
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for eggB i» therefore totally inadeauate, because they facilitate the penetration of 
bacteria and originate chemical decomposition. The writer advises the use of 
dry preservatives, such as “ Oellonlack,*’ which is sterile, makes a poor medium 
for bacterial growth, and on account of allowing the passage of the most active 
ultra-violet rays makes any bacterial development impossible. On the other 
hand it makes a hard, glassy coating to the egg which conserves its air and 
moisture. Good results were also obtained with “ Zaponlack.” Eggs for pre- 
serving should first be thoroughly washed with a clean brush, then rapidly dried 
on a large-meshed wire gauze. The eggs are then immersed in a dilute solution 
of lac and allowed to dry again in the air, which quickly hardens the lac. After 
this treatment the eggs should be kept in as light a room as possible, but not 
exposed to direct sunlight. 

ANIMAL NUTBITION. 

Some Preliminary Experiments on the Value of Small Quantities of 
Whole Cows' Milk when fed to Pigs. A, H. BUssett and J, Golding. J. 
Agr. Set., XV III » October 1928.— In previous pig feeding experiments the authors 
hi^ observed that tlie addition of small quantities of whole milk to a pig's 
ration, even although this ration wan a well-balanced one, had a beneficial 
influence on rate of growttu Tn this paper the results of four experiments are 
described in wliich 25 pigs were fed on a ration containing half a pint of milk. 
Eighteen were fed on control rations generally considered to be adequate, and of 
which, in one senes, dried separated milk was a constituent. 

In every experiment the fresh milk produced an increase in live weight over 
the controls, varying from 8 to 10 per cent. Less dry matter per pound increase 
in live weight was consumed by the experimental pigs than by the controls. 
The authors conclude that this supports Woodman’s contention that milk “ may 
have a specific action in increasing the extent to which a given foodstuff is 
digested.” 

Digestibility Trials with Poultry. E. T. Hainan. J. Agr. Sri,. XVJJI, 
October 1928. — IV. The Digestibility of Certain Varieties of Oafs. — Digesti- 
bility trials with oats, carried out with White Deghorn cockerels, indicate that 
certain varieties of oats are more suitable as sources of food nutrients for poultry 
than others. Orey Winter oath proved more suitable than Black Bountiful or 
Scotch Potato oatb for poultry feeding. The suitability of varieties of oats for 
poultry feeding appears to be linked with the fibre content, and thin busked 
varieties appear to be most suitable for this purfiose. 

V. The DigesUbiJify and Feeding Value of Bulrush Millet . — Palatability tests 
with bulrush millet indicated that this grain of Empire origin is in every way 
suitable as a food grain for poultry in all stages of growth. Digestibility trials 
have proved that this grain is readily digested by poultry. Bulrush millet, on 
a digestibility and composition basis, appears to ap]>roximate in feeding value 
to Little Joss wheat. 

VI. On the Influence of the size of a Button upon its Digestibility . — Four 
White Leghorn cockerels were fed with widely varying quantities of a Sussex 
ground oats and milk mixture without material alteration in the coefficients of 
digestibility of the digestible material. The amounts fed varied from a sub- 
maintenance ration of 50 gm. to a ” limit of appetite ” ration of 160 gm. A 
slight depression in the coefficients of digestibility of the organic matter, the 
crude protein and the N-free extract, and a slight increase in the coefficient of 
digestibility of the ether extract and a slight increase in differences shown 
are attributed to normal ffuctuations in digestibility due to individual variation 
and not to differen(‘e8 in the quantity of food given. In feeding experiments 
carried out with fowls, in which variable amounts of food are fed, these experi- 
ments indicate that it may safely be assumed that the coeffiidents of digestibility 
of the food nutrients are not materially affected by the variations in the amounts 
of food fed. 

Trial on the Foeding of JeniBaiem Artichokes to Pigs. K. w. D. 

Campbell. Reading Unit. BuL. 36, 1927. (E.S.R., October 1928.)— The results 
of two trials on the feeding of Jerusalem artichokes to pigs at the University 
of Beading, England, are reported. In trial 1. three lots of five pigs, each averag- 
ing approrimately 130 lbs., were fed the following rations per head daily : Lot 
1, meal mixture 5 lbs.; lot 2, meal mixture 4 lbs. and artichokes 4 lbs.; and lot 
i meal mixture 4 lbs. and artichokes ad libitum. In the second trial siiiular 
pigs were fed as follows: lot 1, meal 3-6 lbs.; 2, meal 8-6 ibs. and artichokes 
ad libitum; and lot 3, unlimited meal and artichokes ad libitum. The meal 
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mixture u»ed consisted of barley meal, iniddlinge* beau meal and fish meal» 
60 : 80 : 5 : 5 parts. In trial 1 the pigs harvesting the artichokes consumed 
approximately 10 lbs. per head daily, ana in trial 2 from 7 to 8 lbs. daily. 

The addition of 4 lbs. of artichokes in place of 1 lb. of meal to the ration in 
the first trial resulted in the pigs gaining 12*8 lbs. less than those receiving no 
artichokes. In the second trial the pigs harvesting the artichokes gained approxi- 
mately the same as those receiving no artichokes, indicating that this root crop 
furnished approximately enough nutritive matter to counterbalance the extra 
work done by the pigs in rooting. Pigs receiving about 10 lbs. of artichokes made 
14*2 lbs. more gain than those re(*eiving 4 lbs., indicating that it required 
approximately 10 lbs. of artichokes to replace 1 lb. of meal. 

DAIBTINa, 

Bean Meal for Dairy Cows. A. C. MXandhsh, West of Scot, Agr, Col. 
Bui. 112. Sept. 1928. — This contains a report of feeding trials with meals from 
home, China, Bicilian and white Bangoou beans. The meals were found to be of 
about equal value for the feeding of dairy cows. In addition a review of work 
on the subject is included. It is conclude that as a concentrate for dairy c»ws 
bean meal is quite good, but it is frequently too high-priced to be economical. 
Where only one concentrate is to be M there is probably nothing much better 
than bean meal, though generally a mixture can be made up which will be more 
economical than bean meal alone. 

BaarinB Dairy Calyes. A, C, M'Candhsh. West of Scot. Agr. Col. Bui. 
118. Sept. 1928. — The rearing of dairy heifers from birth to producing age 
is discuKsed. General management is considered, but most attention is given 
to feeding. Tlie main factor in determining the system of rearing calves to be 
adopted in any particular case is the supply of milk or of dairy by-products 
available. Kations are given to suit these varying conditions. 

High Protein Grains as a supplement to Pasture for Dairy Cows. 

C. C. Hayden and A. E. Perkins. Oh. Sta^ Bimo. Bul.y Vol. 18, No. 3, pp. 
1H)-102. 1928. — A ration containing 2 parts maize, 1 part maize and 1 part 

wheat bran was compared with one containing the same constituents with the 
addition of 1 part linseed oil meal and 1 part maize gluten meal as supplements 
for cx)Ws on pasture. The higli protein mixtm*e contained 16*8 per cent, of 
digestible protein as compared with 9*3 per cent, in the first. Owing to the 
lowered cost and the failure of the liigh protein ration to increase production, 
Tt was concluded that the l<iw piotein mixture was the most economical. 

A new milk-borne Disease : Undulant Fever. Science 68, No. 1744, p. 

It. — Ai'cording to M' Alpine of the Storrs Agricultural Experiment Station and 
Eee Michle of the Connecticut Department of Health, milk and milk products 
are probably the source of undulant fever, a new disease that is becoming more 
prevalent in T.S.A. (’attle of all kinds may be affected with the germ’ of the 
disease. In countries around the Mediterranean goats carry the germs, but in 
America it has been traced to cows, where it appears as infectious abortion. 
When human beings drink the raw milk from such infected cows they may get 
the human form of the disease, undulant fever. However, cows are infected 
with two kinds of the Bacieriam abortus, the germ causing abortion. Probably 
only one of these is capable of producing undulant fever in the human being. 
This is suggested as the reason why not every person drinking infected cow's 
milk contracts the malady. 

Soya Beans : Effect on Flavour of Milk and Butter, ir. B. Netens 
and P. H. Tracy. Journal of Dairy Science, TT (6), 488. — (Tround soya beans 
have no effect on the flavour of miik, hut they have quite a marked effect on 
the body of butter, causing it to become somewhat giiinmy, a condition which 
becomes more pronounced as the proportion of soya beans* in the ration is 
increased. 

Cleaning of Milk Plants. Science 68, No. 1768, p. 14. — Ordinary 
methods of cleaning sometimes leave a rough deposit known as milk stone on 
tanks, pipe lines, pasteurisers and other equipment. This occurs even when 
the washing compound used has the poM*er of killing germs. Failure to clean 
utensils properly is the weakness of many washing compounds in general use. 
Besults of recent experiments indicate that tri-sodium phosphate is the most 
satisfactory cleanser. It should not, however, be mixed with carbonate or 
bicarbonate of soda. 
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Deatmetion of Botulism Tozin by MiUcB»cteri». J. M. Shtm^n, o. N. 
Stark and P, Stark, Journal oj Dairy Science^ II (6), 362. — has been sbown 
that certain bacteria (‘onunonly found in milk have the power of destroying 
toxin formed by BaciUuti botuhnus — the causal agent in a certain form of '* meat 
IHMHoning.” This probably explains why milk and dairy products are seldom 
if ever agents in the dissemination of botulism. The fact that the common 
lactic acid germs. Streptococcus laciift and }i. caaet, have the power to destroy 
botulism toxin is of particular interest in connection with cheese, since in most 
types of cheese the former is the predominating organism during the early 
stages of ripening, while the latter is one of the predominating organisms in ail 
types of cheese during the later stages of ripening. 

A Defect in Milk due to the Action of Light. WtWam C. Frazier. 
Journal of Dntry Science, 11 (5), 375. — The so-called “ carhoard taste ” and 
“ Jinseetl-oil ” odour develop in wliole milk which }>«k been cxjioHed to diffuse 
daylight for cighi hours or more at about freezing temperature. The light 
apparently nits as a catahst in the oxidation of the milk fat. The defect 
develops more rapidly in pasteurised than in raw milk. The ]>resence of 
neither enzymes nor bacteria is necessary for the reaction. 

Fat or Butter Content as an International Standard of the Yield of 
Dairy Cows. Richardson. Deufsdie LandunrtHchaffUche Tierzucht, Hannover, 
1928, Tg. 32, No 15. --The author drains attention to the confusion rauswl b\ 
the continued use in literature of different units for measuring the lactation yield 
and fat yield of a cow Some figures are expressed in kilogrammes, some in 
litres ami some in i>ounds; and beside.s, to express the yield of a cow its vield 
of fat IS often given as well as, or instoad of, its yield of butter. 

He notes that this makes comparison difficult between data from different 
cows and proposes the selection of uniform units ot measure to be used interna- 
tionally for the deteriiiJ nation of lactation yield. He propi^ses tliat in the (lernian 
technical press result-, should be expressed in the unit already generally used, 
i.e. the kilogramme, to wdiich foreign units should be reduced wdien they refer 
to relevant data from other countries. The absolute \ield of the dairy cow 
might be expressed intei nationally by the fat content of milk, obtained by multi- 
plying the milk produced by its tat content. 'I'lie name and measure “ butter 
fat ” or butter-content ” ought to he definileh discarded. 

Disadvantages of Milking with the Thumb. F. Haem merle. Suddeutsche 
Molkereizeiiutiff, Kempicn im AlJqdu, 1928, Jy. 49, Ko 3. -Hy milking with the 
thumb a much greater meebanical stimulns is exercised on the teat than in anv 
other iiiethod of milking Not only do the lorns formed on the thumbs of 
most milkers wlio use tins method cause miiili pain to the cows, hut they also 
cause internal injuries to the teat. Normally the miuoiis membrane of the 
teat IS (‘omposed of two rows of cells. Milking wdli tlu* tiiuinl) or too vigorous 
drawu'ng the teat causes the fonmition ol ninv lavers of cells in the iuucouh, 
which may attain as miuh as 40 times Hs initiarthu kncss and become more 
or less hardened. The thickenings, often as large as peas, are formed mostl> in 
the inner folds of the teat. Some of these pi oli feral ions ol the mucouK 
membrane are torn during milking or become naturally detached from the parts 
of the tissue which often obstruct the seirelorv tract. The author compared 
the teats of cows from disfiicts where milking with the thumb is practised with 
those from countries where the nglit melhod, with the whole liand, is used He 
was able to show toncluniveh that with the former method thickeninoK in the 
teats are more freipient and larger than where the wl.oh* bond is used 


INSECTS AND PESTS. 

Apple Maggots. -The gnawing canker at the heart of the apjilo apparently 
dmturbs others that the eater who comes unexpectedly upon the grub for a 
conaiderable investigntion has been devoted to it b\ the IT.8. Department of 
A^ieuJtime in the interests of American orchard farmers (Tech, hull No CG 
1928). The ajiplo maggot is the juvenile stage of a Trypetid flv (Hhaaoletis 
pomonella)^ true-born native of America, fn its unsophisticated slate it fed 
tip)n hawthorn hemes and other wild fruits, but about 75 years ago the growim? 
abundance of eultuafcd apples induced it to trv the new fruit,^ wliielf it hat 
found to be so much to its taste that tlie maggot has now become one of the most 
serious of appl^e pests in the north-eostern part of the Tlnited Htates and in 
Boyth-eastern Canada. As well as attacking iiaw's and apples, it BonietiineK 
attacks pears, plums and cherries. A careful iieenunt is given of the life-historv 
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of thiu peat, and observations have been made as to the uaiurai enemies which 
might be of service in reducing its numbers. On the whole, however, it would 
seem that parasites and predators have very little practical effect upon the great 
numbers of apple flies. Experiments have shown that the best means of 
control is the use of a solution of c.ommercial powdered arsenate of lead, 1 to IJ 
lbs. to 50 gallons of water, used in two applications and applied as for the 
codling moth. Dropped infested apples should be gathered twice a week and 
used in “ any feasible way, so Jong as no maggots are allowed to complete their 
development and emerge as flies where they may have access to apple trees.’* 
We hope that “ any feasible way ” does not include the making of jam, though 
we suspect the phrase. 

Pottltry and Parasites. U.s. Dept. Agr, Tech. Bull., No. 60, 1028. There 
is a general impression among furinerh and ponltrymen that fr>wl8 njay be 
protected from the attacks of external parasites by taking certain medicines 
internally. The idea underlying this treatment seemw to be ttiat the active 
ingredients of the medicine arc absorbed by the blood and are afterwards 
excreted on the surface of the body, where they act by |K>iHoning or by repelling 
the parasites. In America, in particular, this idea has been made use of as a 
(‘oromercial proposition, and many proprietary remedies have been put on the 
market for the destruction of fowd parasites by fowl medicines. The U.S. 
Department of Agriculture determined to test at one and the same time the 
efTectiveness of the medicines and tlie value of the claims male by the medicine 
vendors. The results of llie testa were obsen^ed on the fowls themselves to 
w'hicli the medicjnes wore administered and on the external parasites of the fowls 
—lice, fleas, mites, &c. These results can be expressed in a nutshell. In no 
(‘ase w’ere any deleterious effects observed on any of the external parasites 
feeding upon the dfkdored hens. In all cases the parasites fed upf^n these hens 
normally, reproduced normally, aiul developed norniully thereafter. Where 
internal medicines have been used with apparent success for external parasites, 
it is suggested that the alleged results may have been due to imperfect observa- 
tion, or to some other factor not taken into account by the investigator. Apart 
from the uselessness of the medicines for their sficrific purjiosc, it must alwavs 
he remembered that they are harmful in two w’ays. They may so decrease the 
vitality of the fowls themselves as to lay them more open to the attacks of 
disease and of the very parasites they aim at destroying; and thev lull their 
users into a false sense of security, ■-•o that they leave their poultry under the 
attack of the parasites, when hy recognised methods of treatment the parasites 
might easily have been annihilated. 

BoundworniS in Pigs. — Much t rouble K caiised to grow ing pigs by the 
presence of roundw^tjrins or a.scarids. w'hich retard development and give rise to 
other RYiiiptoms of disturbance. The curious journey made hy the parasite 
before it reaches its final resting place is a matter of recent discovery. In its 
microscopic stages the worm passes into the blood-stream and with the bhKxl 
reaches the lungs, where it sets up iiifianunation and gives ri.se to “ thumps ” 
and the symptoms of pneumonia. From the lungs the voung forms pass by 
way of the windpipe and gullet to the food-caiial, and, after a journey which 

lasts ten days, they settle down in the intestine, wdiere they reach maturity in 

the course of some 2.} months. The host method of countering the effects of 
this parasite lies in a healthy swine-sanitation system (V.S. Dept, .inr.. Leaf- 
let No. fj, 102S), which consists essentially in obtaining fresh clean conditions 
for the animals, clean pasture, plenty of slmde. shelter and water for old and 
young. As a result of the rnethiMls indicated in tlu* leaflet, fanners can raise 
as many pigs from two sows as are raided from throe under the UMial dirty-hog 
(conditions; the jiigs arc ready for market fn»m four to eight wrecks earlier, and 
there is the aecompanving saving in feed and care; and lastlv, the herd.s are of 

uniform size and quality, and jiractically free from runts. 


HA^OHINES AND IMPLEMENTS, 

Lecerf Mechanical Hoe for Earthing up Beets, Bingelmann. Journal 
(TagriniHure pratique, Paris 11128, roL 1. an. 1)2. — This hoe invented hy M. Jean 
Ijecerf and made by the firm of Bajac, performs the processes of cultivation of 
beets after thinning. It is drawn by a tractor. The cultivating mechanism 
consists of small pointed ploughshares, followed in the same line by cultivator 
teetli mounted on a flexible stay. The mechanism (consisting of tw'o parts) 
which works each furrow is on an independent frame, so that it has free 
vertical movement, but all are joined to a framework borne on two large wheels 
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DMmetiott of Botvliitt Toxin M. Sherm^^A 0^ N, 

Stark and P, Stofk, Journal of Datry Science ^ 11 (5)» 352.— It has been shown 
that certain bacteria commonly found in nulk have the power of destroying 
toxin formed by BactUuft botuhnus — the causal agent in a certain form of meat 
poisoning ’ Tlufi probably explains why milk and dairy products are seldom 
if ever agents in the disspinination of botulism. The fact that the common 
lactic acjrt germs, Streptocot cus lacUh and B. casei, have the power to destroy 
botulism toxin is of particular interest in connection with cheese, since in most 
types of cheese the former is the predominating organism during the early 
stages of ripening, while tlie latter is one of the predominating organisms in all 
tvpes of cheese during the later stages of ripening. 

A Defect in Milk dne to the Action of Light. William C. Frazier, 
Journal of Dairy Siienie, 11 (5), 375. — The so called ‘ carliosrd taste’* and 
“ linseed oil ” odour develop in ubole milk which has been exposed to diffuse 
daylight for eight hours oi mon» at about fleering teru|)eraturc The light 
apparenth acts as a lataUst m the oxidation of the luilk fat The defect 
develops more iapidl> in pasteurised than m raw luilk The presence of 
neither enzymes nor bacteiia is necessary for the reaction 

Fat or Batter Oontent as an International Standard of the Tield of 
Dairy Cows. Ruhardson Deniuhe Landmrf^ihajfhthe Tierzucht, Hannover, 
192H, Jg 32. No 15 — The author draws attention to the confusion caused bv 
the continued use in liteiatiire ol different units for measuring the lactation %ield 
and fat vield of a cow Home figures are expressed in kilogrammes, some in 
litres and some in pounds, and besides, to express the veld of a its vield 
of fat m often given as well as, or instead of, its ^icld of butter 

He notes that this makes comparison difhdilt between data from different 
cows and proixises the selection of uniform units of ineasnre to he used interna- 
tionally for the determination of lactation veld He f>iopo«4eb that in the (ierman 
technical press result-, should be expressed in the unit already generalh u&cd, 

1 e. the kilogramme, to winch foreign units should he ioclu(*ed when the> refer 
to relevant data fioin other countries The ab^dute vield of the dairv cow 
might be expressed internationallv by the fat content of milk, obtained h\ multi- 
plying the milk produced b> its fat content The name and measure ‘ butter 
fat” or ‘ butter content ought to be dehnitel-^ discarded 

Disadvantages of Milking witk the Thuinb. F linemmerle SMdeuUdxe 
Molkereizettitny f Kempten im Allyau, 1928, Jy 49, No 3 — Hv milking with the 
thumb a much greater mcc’hanital stimulus is exercised on the teat than in any 
other method of milking Not only do the coins lormed on the thumbs of 
most milkers who use this method cause much pain to the cows, but the\ also 
clause internal injuries to the teat Noimailv the tuiuoiis membrane of the 
teat is composed of two rows of cells Milking with the thumb or too vigorous 
drawing of the teat causes the formation of new lavers of cells in the mucous, 
which mav attain as nuicli as 40 tmics it^* initial thickness and become more 
or less haidencd The tliic kenings, often ab laigc as r>eas, are formed mostlv in 
the inner folds of the teat Home of these* proliferations of the mucous 
membiano aie loin dining milking oi hexome naturalh detached from the parts 
of the tissue which often obstruct the secretoiv tract The author compared 
the teats of c<»ws from districts where milking with the thumb is practised with 
those from countries where the right method, with the whole hand, js used He 
was able to show com lu>,ive]v that with the former method thickenings in the 
teats are more frecjuenl and huger than where flie wliole hand ih used 


INSECTS AND PESTS. 

Arol® Maggots,- The gnawing canker at the heart of the apple apparently 
disturbs others that the eater who c'omes unexpectedly uiion the grub for a 
congidwable in^estigatjon baa been devoted to it !i\ tlie U 8 Department of 
Agncnltiire jn tlie interests ot American ortbard farmers (Tech Bull No 66 

pomonelta^ true born native of America In its imsoplusticated state it fed 
ii^n hawthorn bwnes and other wild fruits, but about 7fi years ago the growing 
abundant of cultivated apples induced it to try the new fruitf which it has 
fonnd to be so much to its taste that the maggot has now become one of the most 

'“a part ot the United sktes and m 

wuth-eastern Canada Ah well as attacking haws and apples, it sometimes 
attacks pears, plums and cherries A careful account is given of the life history 
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of thio pest* and observations have been made as to tbe natural enemi^M wlunli 
in%ht be of service in reducing its mwnbers. On the whole, however, it. would 
seem that parasites and predators have very h'ttle practical effect upon the great 
numbers of apple flies. Experiments have shown that the best means of 
control is the use of a solution of commercial powdered arsenate of lead, 1 to 1)- 
Ibs. to 50 gallons of water, need in two appUcations and applied as for tbe 
codling moth. Dropped infested apples should be gathered twice a week and 
used in any feasible way, so long as no maggots are allowed to complete their 
development and emerge as flies where they may have access to apple trees.” 
We hope that ” any feasible way ” does not include the making of jam, though 
we suspect the phrase. 

Poultry and PftraAitea. U.S. Dept. Agr, Tech. Bull.^ No. 60, 1928. There 
is a general impression among farmers and poultrymen that fowls may be 
protected from the attacks of external parasites by taking certain medicines 
internally. The idea underlying this treatment seems to be that the active 
ingredients of the medicine are absorbed by the blood and are afterwards 
excret^ on the surface of the body, where they act by })oisoning or by repelling 
the parasites. In America, in particular, this idea has been made use of as a 
commercial proposition, and many proprietary remedies have been put on the 
market for the destruction of fowl parasites by fowl medicines. The U.S. 
Department of Agriculture determined to test at one and the same time the 
effectiveness of the medicines and the value of the claims male by the medicine 
vendors. The results of the tests were observed on the fowls themselves to 
which the medicines wore administered and on the external parasites of the fowls 
— lice, fleas, mites, Ac. These results can be expressed in a nutshell. In no 
case were any deleterious effects observed on any of the external parasites 
feeding upon the doc tored hens. In all cases the parasiles fed upon these hens 
normally, reproduced norniall}, and develoj>ed normally thereafter. Where 
internal medicines have been used with apparent success for external parasites, 
it is suggested that the alleged results may have been due to imperfect observa- 
tion, or to some other factor not taken into account by tbe investigator. Apart 
from the uselessness of the medicines for their specific purpose, it must always 
be remembered that they are harmful in two w^ays. They may so decrease the 
vitality of the fowls tlieinselves as to lay them more open to the attacks of 
disease and of the very' parasites they aim at destroying; and thev lull their 
users into a false sense of security, so that they leave their poultry under the 
attack of tlie parasites, when by re(‘ognised methiKis of treatment the parasites 
might easily have been annihilated. 

Boundwonns in Pigs. — Much trouble is caused to growing pigs by the 
presence of roundworms or ascarids, which retard development and give rise to 
other symptoms of disturbance. The curious journey made by the parasite 
before it reaches its final resting place is a matter of recent discovery. In its 
microscopic stages the worm passes into the blood-strcain and with the blood 
reaches the lungs, where it seta up inflammation and gives rise to “ thumps ” 
and the symptoms of pneumonia. From the lungs the young forms pass by 
way of the windpipe and gullet to the food -canal, and, after a joiu*ney which 
lasts ton days, they settle down in the intestine, wliere they roach maturity in 
the course of some 2J months. The host method of countering the effects of 
this parasite lies in a healthy swine-sanitation system {V.S. Dept. Agr., Leaf- 
let No, »5, D)28), which consists essentially in obtaining fresh clean conditions 
for tbe animals, clean pasture, plenty of shade, shelter and water for old and 
young. As a result of the methods indicated in the leaflet, farmers can raise 
us many pigs from two sows as are raised from three under the usual dirty-bog 
conditions; the pigs are ready for market from four to eight weeks earlier) and 
there is tbe accompanving sa\ing in feed and care; and lastly, the herds are of 
uniform size and quality, and jiractically free from runts. 


M40BINES AND IMPLEMENTS. 

Lecerf Mechanical Hoe for Earthing up Beets. M. Bingelmann. Journal 
d'agrirulture pratique, Parh 1928, col. I. an. 92.— .Tbs hoe invented by M. Jean 
Lecerf and made by the firm of Bajoc, performs the processes of cultivation of 
beets after thinning. It is drawn by a tractor. The cultivating mechanism 
(consists of small pointed ploughshares, followed in the same line by cultivator 
teeth mounted on a flexible stay. The mechanism (consisting of* two parts) 
which works each furrow is on an independent frame, so &at it has free 
vertical movement, but all are joined to a framework borne on large wheels 
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ikild jroload diveoify (o ttw trftotmr At tiiXMi the msolim^ wbdoi 7 fammu 
C* mtobffdei **), that is to Mky • breadtli o! S*9 m. (bast rows s|«oed at 0*415 
m. ikpart) The waste of roots caused in turning the tractor and the hoe is 
insignif^nt in comparison with the economy effected in perfonning the work* 

Boetric Vacnum Oleaner tor Chrooming Animals. H, M, Kroon. Ttfd- 
Behnft poor dter-geneeskunde Utrecht, Jan 1928» Vol 65, No. 1 — ^A specially 
oonstmeted currycomb or brush can be attached to the tube of an ordmary 
Electro lux * vacuum cleaner The vacuum cleaner is carried on the back or 
placed on a small cart and the brush and curry comb applied m the usual way 
The author made comparative tnals, grooming ammals with the electric cleaner 
and by band Grooming with the vacuum cleaner has the following advan- 
tages (1) the dust does not fly in the stable, because it is sucked into the bag 
of the cleaner, (2) the animals are much better gloomed, (8) the work is 
facihtated and time saved 

From his experiments the author can recommend the use of a vacuum olcanei 
in stables supplied with elettricity 

A New Apparatns for Hand-Milkmg. DeuUike Landwtrt^chaftUche 
PrcHHc, Berlin, 1928, Tahrq 56, Nr 8 — This instrument, invented in Hdmig, 
at Grossrbhrsdorf (Germanv), consists of a closed tan tinned on the inside, 
and provided towards the base with two rubber tubes whose free ends pass into 
a funnel fitted with a small filter During milking the instrument stands on the 
ground and need not be held The milk collected in this manner is nearl} free 
from impurities and low in bacterial (ontent An incubation experiment at 
37 “C showed that milk collected in an open vessel could be kept onlv 36 hours, 
whereas that received m the new instrument could be kept % hours 
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Ot;, fiord) of ScotinMl 
CoUete of Sgrkiitarc» 

MARISCHAL COUECE, 

AURDEIN. 

f iBttr SessiOD • October tt laret 
SiMer Session - April to lone. 

Qualify Ins Couraei for B.Sc. {Agr.)t 
(Ordinary and Honoura Oefreet), 
College Diploma in Agriculture, 
National Diploma in Agriculture, 
Special Farmera* Course, Planters* 
Certificate Course, Realdentlal 
Course In Rural Domestic Economy 
for Girls at Craibatone, 4c. 


Calendar giving full ptrticnlan of Courses of In 
stniction, Syllabus of Experimental Work, 
Particulars of Advisory Work under- 
taken by the College, Ac. ; and Prospectus 
of Craibstone School of Rural Domestic 
Economy, may be had on application to— 

A, A. PROSSERi SecretMry, 

Crown Mansions, 

41^ Union Street, ABERDEEN. 


Cbc SiMt of ScolM 
Ssrfcittiral College» 

SLASSOW AND KIIHARNOCE. 

T he classes in Glasgow qualify 
for the B.Sc. (Agric.), Ordinary 
and Honours Degrees; for the Collq;e 
Diploma in Agriculture, in Dairying, in 
Poultry Keeping, and in Horticulture. 

Session— October till lareb. 

The Dairy School at Kilmarnock is 
open during January and February for 
Short Courses, and from April till Octo- 
ber for Practical Instruction in Batter 
and Cheese Making. Pupils are prepared 
for the N.D.D. Fxamination. 

The Poultry Department ia open 
all the year round. 

JOHN CUTHBERTSON, 

Secr^ary, 

6 Blythswood Squari, Glasgow. 



GEO. PRESGOn & GO. 


CONSULTING OPTICIANS. 

Prlaotsfil I Tfilfiplioiifi t 

J. H. MURRAY. 21478. 

All our lens grinding and as- 
aembling is done in Edinburgh 
under the direct, supervision 
of our refractionists— and par- 
ticular attention Is given 
to the aesthetic value of the 
glasses prescribed. 

98 LOTHIAN ROAD, 

EDINBURGH 



have an unrivalled reputation for 
quality extending well over loo years, 
and have won numerous Gold Medals 
and other prises. They are 

THE BEST THAT GROW 

The 1928 Editions of our profusely 
Illustrated 

CATALOGUES 

of the most productive strains of 

GLASSES, CLOVERS 4 ROOT SEEPS. 
The best 

VEGETABLES AND FLOWER SBBR^ 

fVrite Jof the copy you require. 

It ts free by post. 


TOOGOOD& SONS, LTD. 

SOUTHiliRPTON. 

lebdaiaea to XP. tbe Xiaa aud 
growors of ** letter Crop* •eedeulir. 
SeteS/laM m Yout% 






ilH^nlmr0|r tml^ (Sast iif ^Manlr 

Calkge nf Jlgrrntlto, 

... n , > >.^#^1^ 

Winter Session, . Oetober to Hnrch. 

Summer Session, . . April to June. 

The Day Classes provide a full course of instruction in Agri- 
culture, Horticulture, and Forestry, and qualify for the 
Degrees of B.Sc. in Agriculture and in Forestry of the 
University of Edinburg, the College Diploma in Agri- 
culture, and the College Certificate in Horticulture. 

CALENDAR showing Complete Courses in Agriculture, Fores^, 
Horticulture, and Allied Sciences in Day and Evening 
Classes; Short Courses for Farmers and Foresters; 
Syllabus of County Lectures and Experimental Work, 
and Scheme of Bursaries for Students resident in the 
College Area, may be had from the Secretary — 

THOMAS BLACKBURN, 18 Georga Square, EDINBURGH. 


MAY AMD DRAIN SHIDe. 



CiiMpiBto cateloguh on mpplloitioii. 


“RYLOCK” FIELD FENCING 


ma 4 » Im OtMt BrItMim. 



ptupwatv* o>LV*n«tu. 


C * wp lt t t SMtfilMv* prhM eaMhttKa (ron— 

A. A A MAIN A Ooy„ lild., 


i»e— uparfc, omaaow. 


THE “SCOTT" SILO 


Reinforced Concrete 


Over 100 SCOTT SILOS In the Countrjr. 


Beet and cheapest Snatlafe Stotehoiic yet offered* 



Requires no 
mamtenance. 
Froof against 
fire, storm and 
vemin. 

We are Agents 
for the woo* 
derfui 

«PAP«0** 

•ILO 

riLLilt 

Low upkeep ; 
efioisDt worker; 
wtH not choke. 
PrMMfroMXTt 
inelodtof Mow* 

pipes, distribot* 

ing ^net mod 
bends; moonted 
os whiwli, built 
up ready to haul 
into position ; 
delieenKl near* 

estRailwaySta* 
ticm ; noextrst. 


Full pnfiiwian fnm 


JAMES 800TT & SON 


(ABBROBBNX UUITBO, 


4 as* 4 as UniMi Ok, AMROIIA 




xtKQM or AoamutfmL mdomt. 


^3 


STATISTICS. 


mens «f AOUOULTUBAL PBODUOE, rSBDIHO BTTT7F8 and 
F1ETILIBBB8 in September. October and NoTember 1928. 

Ltvb Stock : Monthly Averages of Prices at certain representative 
Scottish Markets. 

(Compiled from Reporit received from the Department e Marltet Reportere.) 





t latimtttd diMMd tmtw wtl|bt 
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Ifil (KXWtlBH JOCnKAft 'OF AWKXnCffOBB. 


liivs Btoox ; Monthly Avenges of Prices at certain representativa 
Scottish Markets — eontinued. 


Betcriptioii. 



KOTBHBBIt. 


igt tniS 
Quality Quality 


STORE STOCK:- 

Oattl*— 

Aberdeen*Axigiu ; 

Yearlings 

Two-year-olds 

Cross-bred (Shorthorn) : 

Yearlings 

Two-year-olds 

Galloway : 

Yearlmgs 

Two-year-olds 

Ayrshire : 

Yearlings 

Two-year-olds 

Hk^land ; 

Yearlings 

Two-year-olds 
Three-year -olds ... 


Daibt Cows — 

Ayrshire : 

In Milk ... 
Oalvers 

Shorthorn Gross : 
In Milk ... 
Calyers 


CSioTiot Hoggs 
Half-bred Hoggs .. 
Blackface Hoggs 
Qreyface Horn .. 
Down Cross Hoggs 


Pios— 

(6 to 10 weeks old) 24 0 10 11 


Per Per Per Per 

head. head. head. head. 

£t.£e.£«. £a. 

18 8 14 2 13 6 17 7 

24 17 20 8 16 8 23 6 


16 19 12 14 12 2| 15 8 

24 0 18 10 15 lOi 22 4 


14 7 ... 

21 15 19 0 


11 13 9 8 7 3 11 1 9 1 6 12 9 12 

14 17 12 10 9 10 14 10 12 1 9 17|l5 2 

18 0 16 0 12 0 19 7 15 19 18 1 



22 4 17 2 
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ntpoM OT AowBOOxotnuoi noDiKai; 


mof} 


Diad Hbat : Monthly Arerage Prices at Dundee, Edinbntj^, 

and Glasgow. 

{OompiM from RefOiU neeivod from the Departtnenfe Mwrkeit Repoiien.) 


Desoription. 


Bisr 

Home*fed— 

BoUook or Heifer 

Bull 

Cow 

Irieh— 

Bullock or Heifer 

Axventine Froeen— 
Hind Quftrtert 


Anrantine Chilled*^ 
Hind Quarten 

Fore „ 

Auitrelian Frozen— 
Hind Quarten 

Crops 

New Zealand Frozen- 
Hind Quarten 


Mutton — 

Hoggs, Blackfaoe 


Ewes, Cheviot ... 

„ Blackfaoe 
„ Cross ... 
Argentine Frozen 
Australian ^ 

New Zealand ,, 

Lamb 

Home-fed 

New Zealand Frozen 
Australian ,t 

Argentine „ 


SXFTXMBIE. I OOTOBBB. | NOVBMBIB. 



per lb. pec lb. per lb. 
d. d. d, 
91 8| 12 

8 * ... H 

n 7| 7| 

8 t 6 i 6 i 

«4 5 * 7 i 

64 5 i <1 


1 6 74 7 

2 .. 6 64 

1 44 4| 4i 

2 ... 44 4 


84 8 71 

6i 74 78 

64 4i 6 

4f 44 44 


andnWlb. 114 71 11 12 

WIb.ftOT«t 11 ... 108 11 

uadn-MIb. II 4 11 11 12 

WlkSom 11 ... lOf 11 

1 ... 74 78 


11 ... 108 11 

... 74 78 

74 

71 74 78 8 



8 74 68 

6 ... 6i 

84 

64 

84 8 

... 61 64 

.*• .. f 


12 12 | 12 12 108 714 

... ... 118 »t 

... 11 108 ... 101 104 

... 164 10 10 

88 81 

**• dg 

B .*• ft 
































Pbovisions : Monthly Average Wholesale Prices at Qlasgow. 
(OompOtd/ram RaporU raceined/rom fha Departmane» Utaieek Beportet. 


im wmsm immt» or AOnoviMiai. 


T 

1 

m m leti o e 

< 8 a 8s a s •••»a =a ‘aaaasaaaasss 

S rH fH r< 

1 

,4 in an oo IQ o 

T* IH M 

, Ok to M M «Mr3«0^»Q0k«0O«N.i»PflPtHO^fH 

«| p Ok a0»^ CO rd ^ H Vt f« fH Ci fH f) »H 04 »H f-4 *-4 r1 »H 

iH iH 1-1 

September. 


'U 

*N iH i-< CO 1 -i 00 »H CO r>l tH CO iH 04 iN rH iH OO fH iH CO 

} 

t* ^ ^ 

O * at » *W «*M « m m m »* — 
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& ^ . 
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1 .<3 5 . ■ ;3..... : ... 

1=1 

1 'is "S . “ ■■ ■ V'ii -.■■ -3 ■■ Si ■ 

8 e g'5'g ^ •sj (5- «£- 

1 l-s? •• ” l^i .. 1* -S.i •§«''! - -I 

1 ,5,3'' 5 ;§ 4-| 1 1 i - -1 1 5 '1 1 1 

T 

► 

0 

.^PCQMCOCO eopo OOOOPOOOO OOOOOO 

.M»-«pao ipooo iQppiQtN.ckpiA« 'ecopeooop 

«e 00 00 O P 00 frxNiP CO iH OS 00 rH FH i-» CO r« ?-< i-« 

iHfHOOCkiH iHfilfH 
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ifjoocoeocot^eooo iqo o o iq»^ ctoeeoo o 
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September. 
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s^-l^-lii illlfl- 
llllll 1 fill H ll* 


104 













ftttaw or lOBicmiffinuxi raoooei. 


16993 


EBtrcr AKD YBOKTABiiBa : Monthly Average Wholesale Bioes 

at Glasgow. 

{Ompiltdfrom B$port$ rteeivtdfrom th* Dtparttnu^t Marhtt Beporitr.) 


Deacriptioii. 

1 

cr 

SsmiCBBE. 

OOTOBIB. 

Koyembib. 

Feuit;— 




■■1 

■■1 

Applet — 



a d. 



American 

. per case.* 

1 

18 9 




per barrel** 

1 

... 

... 

24 0 

Oanadum 

. per ease.* 

1 

... 

... 

10 4 

Damaons 

. per lb. 

1 

0 5 

... 

... 

Pltunii Victoria ... 

• It 

1 

0 5| 

0 8 

... 

Veoitables < 






Beet 

per cwt 

1 

7 9 

7 6 

7 0 

Bruaeels Sprouts 

»» 

1 

... 

23 2 

20 0 

Cabbage, Ooleworta 

per doz. 

B 

2 6 

1 11 


>. Savoy 

»» 

B 

... 

2 2 

2 ii 

Carrota, Britiih ... 

per cwt. 

1 

8 0 

8 8 

8 2 

Cauliflowera, BrUvth .. 

per doz. 

1 

8 6 

4 2 

5 9 

Celery 

per bunch. 

1 

2 8 

2 8 

2 8 

Cucumbera 

per doz. 

1 

6 0 

8 0 

... 

1 Leeks ... . per doa. bunches. 

1 

4 6 

3 0 

3 0 

Lettnoe, Cabbage 

per doz. 

1 

1 lOi 

1 6 

... 

Onions, IhUeh 

perbag.) 

1 


10 0 

18 0 

„ VaUnoia 

per case, t 

B 

11 ’ 9 

12 2 

12 8 

Paralay 

. par cwt 

B 

12 0 

10 10 

12 0 

Parsnips 

* 11 

B 

18 0 

10 0 

9 8 

Peas 


B 

21 4 



Rhubarb 

• »» 

1 

mmm 

... 

... 

Tomatoes, BriMi 

per lb. 

B 


0 6} 

0 7* 

1 ,, Cktuwd J$kin4$ 

BB 

Bkh 

0 $i 

... ^ 

„ Canary 

• It 

1 

... 


0 8 

Turnips 

. per cwt 

1 

8 9 

2 8 

2 8 

Vegetable Marrow 

. per doz. 

1 

6 8 

4 8 

... 


* 40 Ika 0»ppn>x,]i. ** 120 lU. (Approx,), t ^ (xppnn.}. 1 7} •tm« ipppfox.) 
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• ptx. 

'Brnmau : Monthly ATen^ Wholesale Prices at Doodee, Edhibarig^, 

and Glasgow. 

{OmpiUfirom Btportt rteuMfnm tte Dvfortmmtt Market Beparkre.) 



Boots, Hay, Straw, aito Moss Litter : Monthly Average Prices 
at Dundee, Edinburgh, and Glasgow. 

(Omapikdfnm SeporU rteeivtdfrom (Ac DtparinuatB Market Beporfen, 



II Bftltd Straw driiverml. ^ Foreign (ex dnay). t DvliTend baled. 

** Home (in 1| owt, bales). | Delivered loose. 
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Wfj tmam w keMmmmMfi wimmm. 

Fhbdiho Stoffs ; Mouldy Average Prices at Glasgow and 
{OampU^d from tLep<jrt$ remvedfrom the Deparimmu^n Market Beparien.) 


Datoription* 


linaeed Oake<- 

Home 

Foreign 

Undeomoated 
Ootton Oake^ 
Bombay (Home* 
manufaotored)... 
Egyptian (do.) 
Palmnnt Kernel Cake 
Soya Bean Cake ... 
Omnnt Cake 
Groundnut Cake, 
Undeoortioated-- 
87 per cent Oil 
and Albuminoids 
40 per cent do. 
Maize Germ Cake— 

Home 

Barley Meal 

Bean Meal 

Maize Meal«» 

Home Manufactured 
South African-- 
(Yellow) 

(White) 

Rice Meal 

Loi‘U8t Bean Meal . 

Fihh Meal 

Maize Gluten Feed 
(Paisley) 

Maize — Plate 
Do. American . . 
Do. African Flat 
Oats— Home 
Do. Plate 
Do. Canadian Ho. 8 
Barley Feeding( Home] 
Do. Bran 
Wheat- 

Home 

Imported 

Middlings (Fine 
Thirds or Parings) 
Sharps (Common 
Thuds) 

Bran(MMium) ... 
„ (Broad) ... 

Malt Culms 

Distillery Mixed 
Grams— Dried 
Brewers* Grains — 

Dried 

Distillery MaltOraini 

-Dried 

Crushed Linseed ... 
Locust Beans, 
Kibbled A Stoned 
Beans -English ... 
Do. Chma 
Do. Rangoon(White 
Pease, (Mloutta 


SirrBMBBB. 1 

1 ^ 200 ^ 01 311 

per tea. 

per ton. 

A «. A 

A *. A 

12 17 6 

12 10 0 

12 8 2 

... 

8 2 6 

7 11 8 

8 16 3 

• •• 

11 0 0 


18 5 0 

12 0 0 

12 2 6 

'• 

9 19 5 


10 8 9 

... 

11 10 0 


11 14 5 

10 *7 6 

18 5 0 


11 3 9 

10 10 0 

10 11 8 


11 0 0 

« •« 

8 18 9 


10 2 6 

9 12 6 

19 6 8 

20 0 0 

10 0 0 


9 16 3 

9 10 0 

9 18 9 


9 15 0 

... 

11 15 0 

11 10 0 

9 3 2 

... 

10 15 8 


) 10 10 0 

... 

10 10 0 


10 11 3 

9 7 6 

9 15 0 

•• 

10 14 5 

10 0 0 

8 11 8 

8 12 6 

8 1 11 

8 1 11 

8 6 11 

9 0 0 

8 7 6 

... 

9 7 6 

9 7 6 

9 10 0 

1 

8 7 6 

9 16 11 

... 

20 10 0 

... 

9 7 6 

8 15 0 

12 12 6 


11 16 8 

11 15 0 

) 10 18 9 

... 

18 10 0 


7 1 8 

7 0 0 


OCTOBIK. 


Kovuibbe. 


Glasgow. 


I 


18 4 0 


£ a d. I A t. A A a A 


12 16 8 


8 10 6 82618 10 0 850 

11 2 0 ... I 11 8 2 


12 0 0 1 18 5 0 12 0 0 1 18 5 0 12 0 0 


12 8 0 


9 16 6 
9 19 0 

11 IS 0 
10 19 6 

12 11 6 


10 12 6 
10 2 6 
8 15 0 


10 1 0 
10 2 6 
10 9 6 

10 8 9 

11 2 0 
9 2 0 

10 IS 0 

11 2 6 
10 10 0 


12 10 0 


10 0 0 
10 4 5 


11 0 0 


11 16 0 

10 10 0 11 0 0 
12 14 5 


10 19 0 I 11 11 11 11 0 0 


11 1 8 

10 6 8 

8 16 0 

10 4 5 9 10 0 , 

19 15 0 20 0 0 1 


9 10 0 
20 0 0 


11 2 0 


10 8 9 

10 9 5 10 6 O' 

10 11 11 

10 10 0 

9 12 6 8 10 0 

9 5 0 

10 *6 8 ’.!* 

10 6 0 

10 15 0 9 5 0 

9 5 10 9 5 0 


10 0 0 I 10 8 9 10 0 0 


8 8 0 


9 10 6 
20 19 0 


12 7 0 I 
11 8 6 
10 18 0 


8 10 0 
8 0 0 


9 5 0 


8 15 0 

11 io 0 


7 0 0 


8 6 11 8 10 0 

8 7 6 8 0 0 

8 11 8 

8 10 0 

9 5 0 

10 5 0 8 5 0^ 

9 14 5 

20 15 0 

9 9 5 8 15 0 

12 12 6 

11 10 0 ll 10 0 

10 17 6 

18 10 0 

7 4 5 7 0 0 


18 10 0 
7 2 6 


IftV 










ss» mmm mms * w MmmotM . 


VwmmvBM : MoniUy Average Frioes at Glae^vr and Iiuth. 

{(hff^filei/rm BeporU rteeivtdfrm tk$ D«pwrtmmt($ MarM BtptHm.) 


Diioripfciea. 


IThimteofSodaS 



% 

N. 15i 


CMdunPyinunidel] K. 20*6 

Solaluite of Ammo- 
nS* (Neutral and 


jOoroBia. 


NoVBMBBlt* 


Leith. I Glaagow, Leith. I Glasgow. Lefth. 


r toe. pertoB. pertoa. per ton* perton. pertoa. 
ad a a A a a A a a A A t, d, a^a A 

10 2 0 10 2 0 10 4 0 


Granular) | 


N. 20*6 10 0 0 10 0 olio 1 7 10 2 7 10 6 0 10 6 0 


Gnperphoephate ... P.A.ld‘7 


Ground Mineral 
Phofphatet . 

Potanio Mineral 
Phoephate 


Kainit (in bags) 
Potaih Salts 


Muriate of Potash... 
(oBbuitofSOperoent. 
purity) 

Sulphate of Potash 
(OB bMis of 90 par eeot 
purity) 

Steamed BoneFlour j 
Bone Meal— Home [ 


8 1 0 3 2 6| 8 1 0 9 2 6 


8 10 0 8 11 8 

4 17 6 4 18 9 


8 10 0 8 11 8 

4 17 6 4 16 9 


00 8 17 61900 8 17 6 


Pot. 48*6 11 2 6 10 17 6 11 2 6 10 17 6 


N. n 

P. A. 27*6/ 
N. 41 
P.A.22*9/ 
N. 6\ 
P.A.22-9/ 


Basic Slag 


Nitrate of Lime 


•2 I 9 

•2 2 9 **2 1 6 

•2 8 9 ••S 2 8 

♦2 6 9 •♦2 6 6 

*2 7 9 

I ... t8 0 0 

II 6 0 


♦2 1 9 


10 17 6 


n 1 9 


*2 2 9 •♦S 1 6 *2 2 9 **2 1 6 

*2 8 9 ••S 8 6 *2 8 9 **2 3 6 

•2 6 9 ••2 6 6 *2 6 9 •*2 6 6 


*2 7 9 


11 5 0 


*2 7 9! 


t8 0 0 


t8 0 0 


Abbreviations N. =s nitrogen ; Pot = Potash ; P.A. * Phosphorie Arid. 

{ Carriage naid in O-ton lots. || Carriage paid in 4*toin lots, 

t Fine grist 80 per oent. fineness through standard 100 miih aievs. 
t Foreign slsg at Leith. 

* Oarria^^ paid in 6-ton lots to Lanarkshiri and BrnriMrshire stations. 

** M ,e LothianssOitiaiil. 

m 
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8 X 41910017 SBOWnrO XHB AOBBAQB 01IDEB BAOH VABIBra 
OF POTAXOBS IN SOOTLAND IN 1928. 


VAWieTT. 

Acres. 

Variety. 

Acres. 

A. Fiist Eablubb. 


C. Maikcropb. 


L Amn Bose^ 

36 

26. Sutton’s Abundance (in- 


8. Dan^Esrly* 

3* IH vemon* 

61 

27 

eluding Admiral, Bal- 
muir, Bloomfield, Oul- 


4. Hmld 

38 

dees Castle, Kerris New 


5. Immune Ashleaf^ 

60 

White, Lung’s Prolific, 


6 Snowdrop (including Witch 


Lomond, Twentieth 


Hill)* 

78 

Century, Osborne Seed- 


7. Beautv of Hebron (in- 


ling, Just in Time, Ac.)* 

683 

eluding Puritan) 

99 

27. Arran Banner *t 

81 

8. Duke of York (including 


28. Arran Consul *t 

2,430 

Midlothian I^riy ana 


29. Arran Victory * 

603 

Victory) 

1,860 

30. Bishop * 

143 

9. Eclipse (including Sir 


31. Champion * 

767 

John Llewelyn) 

2,878 

32. Crusader * 

171 

10. Epicure 

11. May Queen 

8,128 

33. Early Market * 

34. Golden Wonder (inolud- 

63 

234 


12. Ninetyfold 

13. Sharpe’s Express 

163 

ing Peacemaker) * ... 

7,429 

1,341 

36. Irish Queen* 

420 

14. Sharpe’s Victor 

39 

36 Kerr's Pink ♦ 

44,639 

16. Other First Earlies not 


37. Langworthy (including 


specified above 

58 

Maincrop and What’s 
Wanted)* 

342 



Total First Earlies ... 

16,059 

38. Lochar* 

39. Majestic* 

76 

8,024 





40. Rhoderick Dhu* 

696 



41. Tinwald Perfection * ... 

463 


1 

42. Afran Chief 

8,343 

B. Second Earlies. 


43. Evergood 

128 


44. Field-Marshal 

912 



46. General 

B5 

16. Ally* 

1,542 

46. King Edward VII. (in- 


17. Arran Comrade * 

398 

cluding Red King) ... 

13,310 

18. Oatriona* 

102 

47. Northern Star (including 

19. Edzell Blue * 

340 

Ajax, Allies and Aero- 


20. Great Scot * 

12,287 

planes) 

1 126 

21. Katie Glover ♦ 

54 

48. President (including Iron 


22. King Geoige V. ♦ 

629 

Duke and Scottish 


23. British Queen (including 


Farmer) 

233 

Pioneer, Maepherson, 


49. Up -to -Date (including 


Maid of Auchterarder, 


Dalhousie, Factor, 


Scottish Standard, Eng- 


Glamis Beauty, Scot- 


lish Beauty, Ac ) 

3,568 

tish Triumph, Stephen, 


24. Royal Kidney (including 


Table Talk, Laing’s Im- 


Queen Mary) 

26. Other Second J^rlies not 

446 

perial, Ac.) 

60. Other Maincrops not 

1,544 

specified above 

148 

specified above 

634 

Total Second Earlies 

19,413 

Total Maincrops 

92,423 

Total Aria Olassi 

FIED, 

... ... ... 

EH 

Acrbaoe Not Included, 

••• ... ... ... ... 

U.isi 

Total Aorbagb Grown, 





Hom—O) TIm Mloirinf dtotrloti Art «xolnd«d r"-!!! tiM eonnty of lav«ni«M~ef^9, Bonrit, North and 
South Uiat : iu tht eouatf of Boas aud Qroaiart]r«*Waatani, South* WWara, Ltwia. 

(2) Retarna ahowinK a total am of laaa than ona arm undaT potatoasara not taholatad. 

<S) Variatiaa markad thna * art imnuna from Wart Diaaaaa 

<4) Variatiaa marhad thuaf hara baaa rtfiatarad hjr tha Board of Agrlottitmo ibr Soottend aa 
naw fariatiOi* 
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ABStRACr OP AGftICOLtORAL ittTlIPNS 
F OR SCOTLAND, 

Collected 4th J«ne 1928 (and oompariBon with 1927). 


CROPS. 



LIVE STOCK. 



HorMf used for AgricoUord purposes 
fincludinc Mares for Breeding) . . 

ye« .nd .bov« 

liOTsy*^ I Under one year 


Total 
Other Horses 


Total op Hoxsbs 


Cows in Milk 

Cows hi Calf, but not in Milk . . 

Heifers in Calf 

Bulls being used for Service .. 

Other Came :~>Two years and above 
„ ,, One year and under two , 

„ I, Under one year 


Total op Cattle 


Ewes kept for Breeding 
Rams to be used for Smce in 1926 . 
Other Sheep c^^ne year and above . 
„ „ Under one year 


’ Total op Shibp , 


Sows kept for Breeding 
Boars being used far Service 
Othw Pigs 


Total op Pigs 




fe) Any Crop or Grass grown ig On^uurds is also returned under its proper heading, 
(f) Includes land on Deer ForesM used far gtasings. 
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kcsokaa under Whbat, BAStar (including Bans) and Oats 
in each CoTnmr on 4th June 1928, with Comfabisom for 
1927. 


Counties. 


Wheat. 

Barley 

(Inelndiac Bere). 

Gate. 



1928. 

1927. 

1928. 

1927. 

1928. 

1927. 

Aberdeen 


Acres. 

12 

Acres. 

42 

Acres. 

11,394 

Acres. 

14,138 

Acres. 

177,869 

Acres. 

181,179 

Angus 


12,087 

12,879 

12,048 

12,164 

55,280 

55,614 

Argyll ... 


2 

... 

814 

815 

14,924 

15,258 

Avr 


1,324 

1,438 

77 

109 

34,533 

35,585 

Banff 


14 

... 

6,645 

6,806 

44,181 

46,677 

Berwick ... 


1,671 

2,691 

11,776 

12,496 

25,320 

26,245 

Bute 


9 

2 

7 

12 

4,336 

4,456 

Caithness 


... 

... 

533 

568 

27,018 

28,346 

Clackmannan 


236 

286 

94 

103 

2,843 

2,768 

Dumbarton 


363 

487 

5 

7 

6,153 

6,409 

Dumfries 


50 

45 

63 

63 

33,834 

35,370 

East Lothian 


5,170 

7,201 

12,931 

12,400 

14,608 

14,217 

Fife 


12,310 

13,651 

11,094 

10,736 

40,461 

40,423 

Inverness 


27 

39 

3,723 

4,000 

28,218 

28,630 

Kincardine 


949 

1,213 

6,121 

6,987 

30,880 

30,388 

Kinross ... 


267 

310 

99 

101 

6,179 

6,539 

1 Kirkcudbright... i 

53 

50 

53 

28 

19,691 

20,312 

Lanark ... 

... 

1,945 

2,072 

74 

86 

34,344 

35,232 

Midlothian 


5,227 

6,088 

3,453 

3,155 

19,119 

19,102 

Moray 

... 

915 

794 

8,117 

8,482 

23,590 

24,164 

Nairn 

... 

... 

... 

1,937 

1,993 

6,278 

6,444 

Orkney .. 




3,364 

3,475 

30,931 

31,812 

Peebles ... 

... 

... 

... 

59 

26 

5,239 

5,685 

64,581 

Perth 

... 

7,787 

8,533 

2,442 

2,217 

62,939 

Renfrew 


1,722 

1,732 

4 

1 

8,697 

8,852 

1 Ross & Cromarty 

1,030 

1,065 

5,721 

6,516 

31,561 

31,927 

Roxburgh 

... 

1,120 

1,259 

6,690 

7,189 

21,886 

22,865 

Selkirk ... 


5 

... 

141 

144 

3,306 

3,499 

Shetland 

... 

... 

... 

553 

606 

‘6,037 

6,063 

Stirling ... 

... 

1,483 

1,841 

393 

452 

16,472 

16,876 

Sutherland 




215 

226 

7,014 

7,111 

West Lothian 

• e • 

^485 

2 V 8 I 9 

1,194 

1,172 

10,200 

9,749 

Wigtown ... 

... 

24 

40 

90 

96 

24,495 

26,092 

Total 

... 

58,227 

66,677 

111,924 

117,369 

878,436 

897.370 


Ill 
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AcBBAm under Potatobb, Tuimps and Swarae and Suoae 
Bbbt in each Goubty on 4th June 1928, with Coicfabison 
for 1927. 


Counties. 


Abbrdekn 
Angus 
Argyll ... 

Ayr 
Banff 
Berwick ... 

Bute 

Caithness 

Clackmannan 

Dumbarton 
Dumfries 
East Lothian 

Fife 

Inverness 

Kincardine 

Kinross ... 
Kirkcudbright 
Lanark ... 

Midlothian 

Moray 


Orkney 

Peebles 


Renfrew 

Ross & Cromarty 
Roxburgh 

Selkirk 

Shetland 
Stirling 

Sutherland 
West Lothian .. 
Wigtown 



Sncar BMt. 

1928. 

1927. 

Acrts» 

Acres. 

42 

366 

112 

777 

... 

180 


7«0 

12 

77 

120 

604 

... 

“ 1 

... 

37 


2 

... 

7 

446 

1,130 

1,230 

3,819 

, 84 

*266 


68 

1 

16 

1 

20 

48 

383 

68 

267 

10 

27 

132 

*674 


5 

... 

167 

27 

263 

... 

3 

... 

*1*07 

1 

***11 

147 

16 

288 

2,313 

10,362 
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AmaAoa tmder Bzi^obass uid other Botation ^basms md Oiiom, and 
under Fbbuaioekt Qbass in each Oodmt on 4 th June 1928 , vitii 
CoMPABisoN for 1927 . 



Abmkpmext 
J kMam .. 
Abotxx... 

Atb ... 
BAirtr ... 
Bimwxox 

Btob ... 
Caisknbm 
CLAOXicijnrAxr 

Doxbabton . 
DimvBiM 
Eait LorazAN 

Fm ... 
IirrsBinBss 
KXHOABDnniB . 

Khvbobs 

KZEO0DBB1QHX 

Lakabx 

MlBLOTRtAir . 
Mobat ... 
Kazbb ... 

Obxkby 

P 1 XBLB 8 

Pusn ... 

BssmoEW 

Eofi AKD 
OBOMABTr . 

Bozbuioh 

9 mMTmw 

BHXftiAND 

BmjtBQ 

BcTMuajum . 
Witt Lovbiav 
WzosowB 


Bya-gmi aad other Eotation 
Graisee and Olom. 


For Hay. 


Acrgj . Acres . Acres . 
888 47488 42,518 

1,694 28,475 27,296 

15,714 16,828 52,059 52,948 

22,799 22,745 157,351 152,244 

547 381 11,885 11,754 

8,020 8,762 59,869 57,948 


580 497 9,767 

1,0581 762 23,181 

1,288 6,564 

2,800 22,157 

I 19,484 1 19,498 101,885 

24,751 



Fermuient Oraae. 


Not for Hay. 




400,758 899,672 


12,816 
84,961 
104,884 104472 

41,593 89,787 

7,846 7,866 

1,774 1,781 

14,774 14.876 

27,972 26,870 

94,549 94,448 

48,517 44,846 

26,292 26,586 

57,968 60,042 

18,489 18,456 

11,218 11,887 

58,708 52,764 

83 m 

32,877 31,689 

49,099 46,845 


167,319 1 1.866.783 1,846,885 
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raa $oon3ia jmsem o» mmsmm. 


KmcHK cl Eouaa, Otma, 8mm ud Fioa in eadb Ooom 
on 4th Jane 1928, with Goupabisos for 1927. 


Oattie. 



1,218,848 



19,971 176,768 


88,821 84,287 

68,288 1 892,664 404,682 

70,024 1 246,368 248,087 

17,094 1 190,864 188,137 

62,966 63,879 

12,766 14,829 


49,404 46,088 
214,214 209,648 
664,804 662,689 

46,674 46,967 


88,168 828,313 321,189 

24,374 684,336 576,667 

8,889 194,076 196,267 

11,680 168,823 1 64,287 

32,998 124,966 128,948 


9,870 218,266 217,616 


16.816 16.482 



196,604 196,618 


* Honei used for afiMtiiml purpqiet» mtm for breeding, tod oobrokeo taonei (inclod- 
Sttllioni). **Otbcr Hoitet*' on agriciiltml holdiogi are not included; the total for 
it in Scotland i% riftn iit the tmmtxr taMe mo. 110. 

t Including catdoand ilMWp gtiaed on tkm Foreits. 
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Journal of Agriculture 
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THE AGRICULTURAL OUTPUT OF 
SCOTLAND— III. 

The previous articles on this subject have dealt with the 
changes that took place in Scottish agriculture between 1871 and 
1925, and with the distribution of land and live stock per 1,000 
acres in the years 1913 and 1925, with particulars of the distribu- 
tion of labour in the latter year. The amount and value of the 
agricultural output of the year 1925 form the subject of this 
article.^ The actual period covered extends to more than a year. 
Meat, milk, poultry' and eggs are valued for the twelve months 
June 1924 to May 1925 ; the farm crops are those produced in 
1925 and sold partly in that and partly in the following year; 
fruit, vegetables and glasshouse produce are valued for the 
calendar year 1925. 


Live Stock Prodccts. 

The outstanding feature of Scottish agricultural production is 
the great preponderance of hve stock products, which in 1925 
accounted for no less than 79*5 per cent, of the total estimated 
value of the produce sold off farms or consumed in farm house- 
holds, as compared with 68-6 per cent, in England and Wales. 

Meat. — The amount of meat produced in the country is 
ascertained, not by direct inquiry, but by calculation based on 
the numbers of each class of stock at the beginning and end of 
the period under consideration, wth allowances for births and 
deaths and for the importation of store animals from overseas. 
For this purpose a special inquiry was made as to the numbers 
of births and deaths of cattle, sheep and pigs on each holding, 
which supplied the material for general figures. These varj' 
considerably from one district to another, and from one size of 
holding to another ; the details will be found in The Agricultural . 
Output of Scotland, page 33 and Appendix Tables 13 and 14. 
The figures for Scotland as a whole are : — 

Cattle^ Skefp. P%g$. 

Births (per 100 of breeding stock) 86 102 1,05Q 

Deaths (per 100 of total stock) ... 3*0 5*9 9*2 

^ Some of the hguree giren here differ from those given in The Agricultural Output^ 
<if SooUandt owing to subsequent revision. 
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TRie death-rate among cattle tmder one year is 7*1 per cent, 
and that among older cattle 2*0. Sheep dmw a smaller ^fference 
according to age, those under one year having a death-rate of 
6*8 per cent, and older sheep one of 6*2. The birth-rate per 100 
ewes ranges from 86 in the northern and north-western division 
to 124 in the south-eastern. 

Ihe calculation mentioned above leads to the conclusion that 
between 1st June 1924 and 31st May 1925 the number of animals 
sold for slaughter was as follows : — 

Cattle 631,000 

Calves 90,000 

Sheep and lambs 2,472,000 

Pigs 242,000 

The figures for cattle and pigs are considerably above the 
average of the preceding four years, and that for sheep slightly 
above it, while that for calves is lower. 

To obtain the quantity of meat produced it is necessary to 
apply to these figures the average dead weights obtained by 
inquiry of slaughterhouses, viz. for cattle 672 lb., for calves 75 
Ib.,^ for sheep and lambs 50 lb., and for pigs 160 lb. 

The meat production thus estimated amounts to 4,665,000 
cwt., distributed as follows : — 

Beef 3,180,000 

Veal 45,000 

Mutton and lamb 1,100,000 

Pork and bacon 340,000 

This represents about 95 lb. per head of the human popula- 
tion, as compared with 47 Ib. per head in England and Wales. 
It is true that in the calculations of slaughter made for the two 
countries no account was taken of the trade in store stock 
between Scotland and England ; an exact allowance for this trade 
might result in a reduction in the number of beasts estimated to 
have been slaughtered in Scotland. It is, however, clear in any 
case that Scotland produces a much larger proportion of her meat 
requirements than England ; a considerable quantity of beef and 
mutton is indeed sent across the Border. 

The distribution of the various kinds of meat is markedly 
different in Scotland from that in England and Wales, the 
respective percentages, on the average for the five years 1920-1 
to 1924-5, being as follows ; — 



Scotland. 

England and WoUb, 

Beef 

66*4 

46*0 

Veal 

1*3 

4*3 

Mutton and lamb 

25*7 

16*2 

Pork and bacon 

6*6 

33*7 


From another point of view, while Scotland produces 29 per 
cent, of the beef produced in Great Britain and 31 per cent, of 

> This weight is smiled to only two-thirds of the estimated ntimber of cairn 
elaaghtered, the rest bmng taken as "slink ’’ carcases at 20 lbs. 
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tb« mutton and lamb, her contribution of veal is only 8| per cent, 
and that of pork and bacon 5^ per cent. As regards beef, it. 
should be no^ that half the cattle fattened in Scotland are bred 
in Ireland, and that Scotland’s actual share in the production of 
beef from these beasts is limited to the addition made during the 
period of fattening. 

The value of the meat thus produced in the year 1924-5 was 
as f<^k)ws : — 

Beef £16,300,000 

Veal 250,000 

Mutton and lamb 8,250,000 

Pork and bacon 1,450,000 

Total £26,250,000 

This amounts to 53-9 per cent, of the total value of the agri- 
cultural output. 

Milk and Dairy Produce. — The total quantity of milk pro- 
duced in Scotland in the year 1924-5, exclusive of that fed to 
calves, is estimated at 171,000,000 gallons, or 430 gallons per cow 
as an average for the mean number of cows in milk or in calf at 
4th June 1924 and 4th June 1925. On the assumption that 10 
per cent, of the total output is used for calf-feeding, the average 
total production per cow is about 480 gallons. This figure is 
perhaps lower than w’ould generally have been expected. Owing, 
however, to the fact that the returns made by farmers on this 
subject were in many cases imperfect, the figures are presented 
with some reserve. 

No less than 59 per cent, of the total quantity of milk was 
produced in the western and south-western division, in which the 
output of milk per acre of land under crops and grass was 66 
gallons, as compared with 22 gallons in the rest of the country. 
In this division nearly 93 per cent, of the milk produced was sold 
as whole milk, butter, cheese or cream, while in the northern 
and north-western division the proportion so disposed of was 
under 42 per cent., the average for Scotland being 81 ‘8 per cent. 

The quantity of whole milk sold by farmers is estimated at 
114,000,000 gailons, while they made 5,850,000 lb. of butter, 
of which they sold 3,260,000 lb., and 145,500 cwt. of cheese, 
of which they sold 135,000 cwt. On the basis of 2-7 gallons of 
milk per lb. of butter and one gallon per lb. of cheese, 
the quantity of milk used for the former is 15,700,000 
gallons and that for the latter 16,300,000 gallons. The . 
'quantity of cream sold is estimated at 824,000 quarts, whidb 
at 10 quarts of milk per quart of cream requires 2,100,000 
gallons of milk. The cheese produced in the western and south- 
western division was 94 per cent, of the total, but in butter its 
predominance is less marked, its proportion being 38 per cent. 
AS compared with 26 per cent, in the north-eastern division. 

Details of the production of milk and its products in each 
division of Scotland and on each of the groups of holdings are 
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given in the text and Appendix Tables 15 and 16 of The AgiicuU 
tural Output of Scotland. 

The value of the milk and dairy produce of Scotland in the 
year 1924-6 was as follows ; — 

Milk ^7, 600, 000 

Butter 620,000 

Cheese 780,000 

Cream 100,000 

Total £8,900,000 

This amounts to 18-3 per cent, of the total value of the agri- 
cultural output. 

Poultry and Egga. — The total production of fowls’ eggs is 
estimated at 239,1W,000, or 100 per hen hatched before 1925, 
as compared with 72 (for Great Britain) in 1908, and 84 (for 
Scotland) in 1913. Progress has been made in the last twenty 
years, but an average of two eggs a week per hen shows that a 
large proportion of the poultry kept is still of poor laying capacity. 

The total production of ducks’ eggs is estimated at 9,500,000. 
Thus the total number of eggs is nearly 250 million, a consider- 
able proportion of which is consumed on the farms. If the whole 
supply were available for general consumption, it would give 
each person in Scotland one egg a week. What amount should 
be added to this for eggs produced by poultry not included in the 
Department’s returns has not been ascertained, but even if this 
additional amount were 20 per cent, of the total given above, 
there is obviously room for considerable expansion of egg pro- 
duction. 

The quantity of poultry sold for food is estimated at 2,400,000 
fowls, 90,000 ducks, 13,500 geese and 50,000 turkeys. 

The value of this produce is estimated as follows : — 

Fowls’ eggs £1,600,000 

Ducks’ eggs .50,000 

Fowls 565,000 

Ducks, geese and turkeys 65,000 

Total £2,280,000 

This amounts to 4-7 per cent, of the total value of the agri- 
cultural output. ' 

Wool — ^The number of occupiers returning flocks of over 
500 sheep in 1926 was 3,750, and they were asked to give par- 
ticulars of the nuznber of sheep shorn in 1925, the total quantity 
of wool clipped, the total sum realised for the wool, and whether 
it was waeh«d or unwashed, the breeds and classes of animals 
being distinguished in each case. The replies received and used 
were nearly half of those issued, and they covered about one 
fourth of the total number of sheep over one year old. 

^1^ total amount of wool clipped is estimated at 20,500,()(X) 
lb.t of which 6,4(X),(XX) lb. were washed and 16,100,000 lb. were 
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unwadiod. l^e average weight of the washed fleeces was 4} lb. 
and that of the unwaged 5 lb., and their respective values per 
lb., Is. 3d. and Is. The estimated total value of the clip is' 
;8l ,100,000, of which ;£350,000 was received for washed wool and 
^760,000 for unwashed. This amounts to 2’3 per cent, of the 
total value of the agricultural output. The weight of skinwool 
at 2} lb. per fleece is estimated at 6,000,000 lb. Its value is 
included in the value of mutton and lamb. 


Farm Crops. 

The produce of the principal farm crops is estimated annually 
by the Department. Hence in dealing with these crops in the 
Census of Production the only special inquiry that was necessary 
was one relating to the proportions of the various crops that 
were sold off the farms. No account was taken of crops con- 
sumed by live stock, since the value of these is included in that 
of the stock as ultimately sold. The Department’s Crop 
Keporters were asked to estimate for their respective districts 
the proportion of each crop sold off the farms or consumed in 
the farm households, and the following are the weighted aver- 
ages of these estimates, stated as percentages of the total crop 
in each case : — 


"Wheat 

... 82 

Botation hay 

33 

Barley 

... 78 

Meadow hay 

8 

Oats 

... 40 

"Wheat straw 

15 

Potatoes 

... 78 

Barley straw 

5 



Oat straw 

5 


Special inquiry was made as to the output of the minor crops 
of sugar beet, flax and grass seed, and these are included in the 
following table, which gives the quantity of each kind of produce 
sold and its estimated value : — 


Wheat 


Tints, 

44,000 

Value. 

je535,000 

Barley 


112,000 

1,230,000 

Oats 


285,000 

2,850,000 

Potatoes 


775,000 

3,100,000 

Sugar beet 


11,500 

25,000 

Flax 


1,200 

10,000 

Botation hay 


213,000 

1,060,000 

Meadow hay 


20,000 

90,000 

Wheat straw 


12,000 

35,000 

Barley straw 


8,000 

25,000 

Oat straw 


53,000 

160,000 

Grass seed 


3,000 

60,000 


Total value 



£9,180,000 


This amounts to 18*9 per cent, of the total value of the agri- 
cultural output. The proportion accounted for by farm crops in 
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Bngiftnd and Waks is 205 per cent. When allowance is otade 
for hops, and for the fact that the acreage of sugar beet in 
England and Wales is relatively much greater than that in 
Scotland, it is found that the contribution made by ordinary farm 
crops is much the same in the two countries. 


FBUIT, VBGBTABIiBS, &C. 

These form an insignificant part of the output, the total esti- 
mated value of this class of produce being jg825,000, or 1’6 per 
cent, of the total value, as compared with 10-9 per cent, in 
England and Wales. 

Fruit. — The acreage retm'ned in 1926 as under small fruit was 
7,189 acres, including 2,477 under strawberries, 3,152 under 
raspberries, 1,126 under currants and gooseberries, and 434 under 
mixed crops. Inquiries, however, elicited the information that 
only 6,200 acres, or 85 per cent, of the total area, were actually 
in bearing in 1925. Half the area under strawberries was in 
Lanark, and 90 per cent, of that under raspberries in Perth and 
Angus, while Lanark and Perth had about half the area under 
currants and gooseberries. 

The estimated produce of each kind of fruit is as follows : — ' 


Strawberries 

Cwt 

51,500 

Easpberries ... 

84,500 

Black currants 

1,570 

Ked and white currants 

2,080 

Gooseberries ... 

13,850 

Mixed 

5,150 

Total 

... 158,650 


Orchards are of little importance in Scotland. While the 
acreage under small fruit is 10 J per cent, of that in England and 
Wales, a ratio approaching that of the human population, the 
area under orchards, 1,163 acres, is only one half per cent, of that 
m England and Wales. Here again Lanark and Perth show a 
marked predominance, accounting for 752 acres, or 65 per cent, 
of the total area. The produce of these orchards was estimated 
on the basis of returns received from a proportion of the growers, 
and the figures are presented with the same reserve. They 
are as follows : — 


Apples 


Owl. 

4,650 

Pears 

... • • . « • . 

1,085 

Plums 

• . • • • « • . . 

3,150 

Cherries 

••• ••• 

350 

Mixed orchards 



2,375 


Total 
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V«gBtablM. — The area on which cabbages were grown for 
human consumption was abont 3,000 acres, and the total foodnce 
is estimated at 45,000 tons, while greens amounted to 8,5W tons,' 
grown on about 700 acres. It is estimated that 1,000 acres of 
turnips were used for human consumption, the total produce 
being 10,000 tons. Carrots, grown on 275 acres, gave a produce 
of 1,800 tons, peas, with 400 acres, one of 1,000 tons, onions, 
with 189 acres, one of 770 tons, and leeks, with 295 acres, one 
of 2,400 tons, while other vegetables amounted in all to about 
3,000 tons. The acreage of rhubarb was 694, and the estimated 
produce 5,600 tons. 

Kiscellaneons. — Inquiries were issued to 694 owners of green- 
houses, of whom 316 replied, but only 144, or 21 per cent, of the 
total number, furnished sufficient particulars for tabulation. It 
is estimated that the total area under glass in Scotland in 1925 
was 70 to 80 acres, of which three-fourths were used for tomato- 
growing, much the greater proportion being in Lanark. The 
total output of tomatoes is estimated at 2,000 tons, valued at 
^100,000, while the output of other glasshouse produce is valued 
at £20,000. 

About 200 acres were devoted to the production of flowers, 
and the value of the produce is estimated at £20,000. 

Through the co-operation of the Scottish Beekeepers’ Associa- 
tion, the Department were enabled to send forms of inquiry to 
over 9,000 beekeepers. Of the 5,570 replies received, 3,078 were 
used. The estimated output on the basis of these returns 
is 220,000 lb., but it is impossible to say how far this statement 
covers the output throughout the country. 

The estimated value of these products is as follows : — 


Fruit £400,000 

Vegetables 165,000 

Glasshouse produce ... ... ... 120,000 

Flowers ... ... ... ... ... 20,000 

Honey 20,000 


Total £825,000 


Summary. 

As has already been pointed out, live stock products account 
for no less than 79*5 per cent, of tlie total agricultural output 
of Scotland in 1925. Beef alone contributes one-third of thp 
total, and mutton and lamb about one-sixth, while more than' 
one-sixth is accounted for by milk and its products. Poultry and 
eggs bring in about five per cent, of the grand total ; their value 
considerably exceeds that of wheat and barley (as sold) pot 
together, and is equal to four-fifths of the return from the sale 
of oats. 

Of the farm crops, potatoes come first with about one-third 
of the total value under this head, and 6^ per cent, of the grand 
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total. Oats are not far behind with 6*9 per cent., while wheat 
and barley together account for 3*7 per cent., and hay and straw 
for 3 per cent. 

The total value of the agricultural output is about ;fi48,700,000, 
which is equal to £9, 7s. 6d. per acre of land under crops and 
grass, after allowance has been made for the use of rough graz- 
ings for the maintenance of sheep. It is further equal to ^270 per 
person engaged in the agricultural industry, including employers 
and those working on their own account. These figures express 
the total gross estimated value of produce sold off farms or con- 
sumed in farm households. Mention has already been made of 
the fact that credit is taken for the total production of beef, 
including the contribution made by Ireland in the breeding of 
half the cattle fattened in Scotland. 

No attempt has been made to estimate the “ net output ” 
of Scottish agriculture. This is comparatively easy in the case 
of manufacturing industries, which deal with raw or semi- 
manufactured material, and carry out either an intermediate or 
a final stage in the conversion of this into consumable goods. 
Owing, however, to the peculiar conditions of the industry, the 
conception of “ net output ” is of doubtful validity in the case 
of agriculture. 

The figures here presented constitute only a part of the 
material required for an assessment of the economic results of 
farming in Scotland. Other methods of inquiry than that of a 
general Census of Production are necessary for this purpose, and 
these methods are now being followed by the Department of 
Agriculture for Scotland in their scheme of economic investiga- 
tion, with the co-operation of many farmers engaged in various 
forms of agricultural activity throughout Scotland. 


RECLAMATION OF MOSS LAND IN 
DUMFRIESSHIRE. 

John Gillies, N.D.A., N.D.D., 

TAe fFest of Scotlarid Agricultural College, 

Immediately east and south-east of the town of Dumfries lies 
a great track of peat, or flow, moss, probably the most extensive 
track of moss in Scotland south of the Highland Line. The 
general name of Lochar Moss is given to this area because it is 
intersected and drained by the river Lochar, but different sections 
of it are nam^d more specifically Craigs Moss, Backs Moss, Iron- 
hirst Moss, Longbridge Moor, &c., and each of these sections 
may extend to anything between 1,000 and 2,000 acres. Orig^- 
ally it must have been an almost impassable morass stretching 
from the village of Locharbriggs to the Solway Firth, a distance 
of approximately nine miles, with an average width of from 
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to two miles. The total area could not have been less than 16 
square miles. 

In more recent times, however, it has been intersected - 
towards its northern extremity by two thoroughfares, the Dum- 
fries and Lockerbie road, and the Dumfries and Carlisle road, 
and by the L. M. and S. Bailway ; and at its southern extremity 
by the shore road from Buthwell to Caerlaverock. Near the town 
of Dumfries and along the three thoroughfares mentioned a con- 
siderable amount of reclamation has been slowly but surely 
accomplished by private enterprise, and quite a large area is now 
under cultivation or under grass. At the present time the name 
Lochar Moss is practically restricted to the almost primeval 
area of at least 10 square miles which lies south and west of the 
railway. 

This extensive area of moss lies in a natural basin which 
must have been either estuarine or lacustrine in origin, but its 
origin is a problem the solving of which may be left to the 
geologist. 

Its physical features, however, must be carefully studied by 
those propounding any scheme of reclamation. The general sur- 
face is remarkably level, with variations of only a few feet in 
eight or ten miles. It is drained by the river Lochar and its 
affluents, the Wath burn, Mouswald burn, Black Grain, Dubbins 
burn, Willow burn, and by other smaller streams and ditches. 
These streams follow the deeper hollows and consequently are 
lower than the general surface of the moss, but any decided 
“ fall ” into these streams is confined to a narrow strip along 
each side where the moss has either been washed away or cut 
away or has subsided. Each section of the moss forms a more 
or less independent “ floor ” of from 1,000 to 2.000 acres with 
a very level but gently undulating surface, and with a depth of 
pure peat down to 30 feet or more. The undulations are so gentle 
as to be almc st imperceptible, and the surface is remarkably 
rough and wet. 

It is almost certain that the underlying deposits, clay, sand, 
&c., are far from level, probably much less level than the surface 
of the moss, and, if they could be denuded of the moss, that their 
contour would resemble the “ morse ” land found in the estuaries 
of the Nith and Lochar. The surface contour is hardly likely 
to agree with the contour of the underlying deposits; conse- 
quently the surface drainage will not follow the same natural 
lines as the under drainage. This may explain why some parts 
of a “ floor ” may appear much w’etter and softer than other 
parts although they may lie adjacent to each other and resemble, 
each other in ail oi^er respects. 

On the east side of the Lochar in the parish of Torthorwald 
there exists a curious feature, an alluvial deposit of fine red soil 
(the wash of flood water from the hills) lying on the peat. This 
forms meadow land of some value, but its vidue would be greatly 
enhanced if the water-table were lowered by cleaning the Lochar 
effectively further down. 
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The Ordnance Surrey maps show that practically tiie whole 
moss lies between 30 ^eet and 50 feet above high-water mark, 
but j^obably the effective “ fall ’’ for gravitational drainage i» 
much less than the smaller figure. The effective fall over each 
independent “ floor ’’ is not great, and the problem draining 
any large area by gravitational methods is simply to take advan- 
tage of every inch of available “ fall ” and to lead the water into 
the various streams and ditches at the most suitable places. 
Probably every “ floor,” no matter how extensive, could be 
effectively open-drained. 

Any scheme of drainage that involves pumping, or any scheme 
which entails the complete removal of the moss, opens up prob- 
lems of an entirely different kind, and is quite outwith the scope 
of the present investigation. It should not be overlooked, how- 
ever, that the surface of the underlying deposits must be almost 
down to sea level if it is not actually below it in places. 

In 1920 the Board of Agriculture for Scotland decided to 
initiate a small preliminary scheme of reclamation to test the 
practicability of embarking on any larger scheme of reclamation 
on economic lines. A small area of acres similar in every 
respect to the general body of the moss, and offering exactly the 
same problem with regard to gravitational drainage, and t)rpify- 
ing the whole moss, was laid off on the Board’s land on Mid- 
Locharwoods. This area was open-drained in 1920, the drains 
were deepened and three-fifths of area tiled on oak wood soles in 
1921. Treatment with lime was begun in 1921 and with manures 
in 1922. The area has been under treatment and observation 
since. 

The natural vegetation on the moss was carefully examined 
and analysed and the examination showed the paucity of its 
flora, a remarkable feature being the total absence of grasses. 
The natural Order Gramine»e is not represented. The great 
bulk of the herbage is made up of the following species : — 
Heather (CalluTia Erica), Cross-leaved Heath (Erica Tetralix), 
Hare’s-tail Cotton-grass (Eriophorum vaginatum), Narrow- 
leaved Cotton-grass (Eriophorum angustifolium) , Deer’s Hair 
(Scirpus ccBspitosus) , Bog-Myrtle (Myrica Gale), Bog-Asphodel 
(Nartheccum Ossifragum), White Carex (Car ex alba), with 
abundance of sphagnum moss and other mosses. If looked for 
carefully the following can also be found ; — Sundews (Drosera 
rotundtfolia and intermedia). Marsh Andromeda (Andromeda 
polifolia), Cranberry (Schollera Occycoccus), White Beak-rush 
(Rynchospora alba). It is evident that the natural vegetation 
afforded no scope for improvement by means of drainage and the 
application of lime and manures. Heather and heath are slowly 
but surely destroyed by appUcation of lime and manures, but the 
Cotton-grasses and Deers-hair appear to be strengthened by 
i^ilar treatment. These four species make up the total herbage 
that has any agricultural value, and although all of them are 
responsive to damage only two are responsive to manuriat 
treatment. 
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A great deal of reclamation work on moss has been done in' 
this and other countries, but many of the essential principles of 
treatment have never been properly and definitely established. 
Once the best methods of treatment have been properly worked 
out it is comparatively easy to decide if the reclamation of any 
extensive area is likely to prove economic. 

There are obviously two possible lines of progress : (1) 

drainage followed by cultivation, liming and manuring, and (2) 
drainage followed by liming and manuring but without cultiva- 
tion. In the second case the aim is simply to improve the graz- 
ing value of the moss, and some method of introducing a better 
type of herbage must be adopted. If the moss is too soft for 
effective horse labour, cultivation is never likely to be economic. 

The first area was laid down and treated not with a view to 
proving the economic possibilities of reclamation, but rather with 
a view to establishing definitely the following important con- 
siderations which must be factors in any scheme of reclamation. 

1. Which form of lime, oxide or carbonate is most effec- 
tive? 

2. Which form of phosphate, or combination of phos- 
phates, is most effective? 

3. Whether is lime or phosphates the more potent 
factor? 

4. What is the value of lime without phosphates? 

5. What is the value of phosphates without lime? 

6. Is potash an important factor? 

7. Is nitrogen, as supplied in concentrated nitrogenous 
manures, an important factor? 

8. What is the value of dung, an organic substance 
applied to an accumulation of organic matter? 

9. What part does inoculation by desirable bacteria from 
dung or fertile soil play? It must be borne in mind that 
moss like that under consideration can have no bacterial 
flora comparable to that of a fertile soil, or even fertile 
reclaimed moss. 

10. What is the effect of lime, or phosphates, or potash, 
or nitrogen or dung on (a) the natural herbage of the moss, 
and (b) any grasses, clovers, &c., introduced and established 
on the moss? 

11. Can grasses and clovers, &c., be introduced and 
established by surface seeding without resorting to cultiva- 
tion? 

12. Is cultivation, or improved grazing without resortii^* 
to cultivation, the more hopeful method of economic 
reclamation? 

13. What is likely to be the minimum effective dressing 
of lime or manures, or dung or soil? 

It is not claimed that an answer has been found to all these 
questions, but useful information has been gained on every point, 
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find mncb valuable and accurate information secured on many 
points. 

The area selected and tile drained was divided into four 
sections, and as the moss was found too soft for horse labour no 
cultivation has been attempted. The investigation has been 
restricted to an attempt to improve the original herbage, and to 
introduce a better type of herbage by seeding on the surface with 
grass and clover seeds. As a preliminary step towards this end 
the whole area was carefully burned over in April 1920. 

First Section. — ^The various plots on this section were treated 
with a view to testing the effectiveness of — 

(1) lime oxide and ground limestone, alone and in conjunc- 

tion with basic slag and mineral phosphate. 

(2) basic slag and mineral phosphate in conjunction with 

lime and limestone, 

(3) potash, 

(4) dung and earth top-dressed, 

(5) seeding with grasses and clovers on the surface without 

cultivation. 

Treatment was begun in 1922 by the application of the lime, 
phosphates, potash and dung. Seeds were sown in 1923, and 
earth and more potash in 1924. The dressings were applied at 
the following rates : — 

Shell Lime 4 tons per acre. 

Ground limestone 4 ,, 

Basic slag 30 per cent 10 cwt. ,, 

Mineral phosphate o-J 

Kainit 4 ,, 

Potash salts 2 ,, ., 

Dung 20 loads 

Earth 10 ,, ,, 

Second Section. — The various plots on this section were 
treated with a view to testing a wider range of phosphatic 
manures in conjunction with different forms of lime, and also of 
further testing the effect of potash, of dung, of earth and of 
surface seeding with grasses and clovers. Three kinds of lime 
were used, viz. ; — 

By-product carbonate of lime ... 5 tons per acre. 

Ground limestone 5 ,, ,, 

Ground shell lime 3 ,, ,, 

These lime plots were cross dressed with the following six 
types of phosphate. In each case the amount of phosphate 
applied was equal to a dressing of 30 cwt. of 30 per cent, basic 
slag. 

Basic slag 30 per cent. 

Basic slag 24 per cent. 

Mineral phosphate (100 sieve). 

Mineral phosphate (120 sieve). 

Peerless “ A ” phosphate. 

Peerless “ B ” phosphate. 
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Strips across each of the three lime plots (consequently each 
of the six forms of phosphate) were dressed separately with dung 
and with earth and the whole area seeded on the surface with 
grass and clover seeds. Half of each plot dressed with phosphates' 
was also dressed with 30 per cent, potash salts. After the first 
summer it was evident that the synthetic phosphates — ^Peerless 
” A ’* and Peerless “ B ” — were markedly more effective than 
either basic slag or mineral phosphate. These synthetic {fiios- 
phates are a Belgian product, seldom seen on the British market, 
and were kindly supplied by M. Van de Plaer. 

Third Section. — ^This section was laid down on the sugges- 
tion of Professor M'Arthur of the West of Scotland Agricultural 
College. Becent work on plant metabolism by Professor 
M'Arthur would appear to show that application of equivalent 
weights of phosphoric acid is not an absolutely sound basis of 
comparison, but that a knowledge of the molecular composition 
of the manures is likely to give information of more fundamental 
value. 

Five plots of equal size were laid down and w'ere dressed 
with the following manures in 1924 ; — 

1. 40 lb. high grade slag of high citric solubility con- 
taining 17-3 per cent. P.jO^. This is an open-hearth basic 
slag made without the use of fluorspar, the phosphates 
present being silico-phosphates. 

2. 224 lb. low grade slag of low citric solubility con- 
taining 7‘6 per cent. PsjO,. This is an open-hearth slag 
supplying phosphate in the form of “ apatite,” and also 
supplying di-calcium silicate, the calcium of which was 
extremely soluble in a weak solution of citric acid. 

.‘1. 40 lb. Peerless phosphate of high citric solubility con- 
taining 17-6 per cent. 1*5,0^. This is a synthetic ailico- 
phosphate. It contains a new silico-phosphate first identified 
by Scott and M'Arthur in high-grade highly soluble 
Bessemer basic slag. 

4. 30 lb. Constantine mineral phosphate containing 30*2 
per cent. P,Og. 

5. Limestone supplying same weight of calcium as the 
slag applied to plot 2. 

The four plots dressed with phosphates received no lime in 
any form, and the plot dressed with limestone received no phos- 
phate of any kind. The effect of the low grade slag applied to 
plot 2 was very rapid and very marked. During the summer of 
application the herbage on this plot improved almost beyond^ 
belief. 

Plot 3 dressed with Peerless phosphate improved markedly 
and only a little less rapidly. Plot 1 dressed with high grade 
slag made quite a visible improvement in the year of apphcation, 
but it was obviously only taking third place. Plot 4 dressed 
with mineral phosphate made an improvement which was quite 
obvious, but the improvement was relatively slow and rather 
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indefinite. Plot 5 dressed with limestone has made no visible 
improvement since the limestone was applied over four years ago. 
These plots were accidentally burned over in April 1927, and the 
recovery of the herbage after burning was astonishing. Within 
a few weeks’ growth was again vigorous, while the adjacent 
section lay “ dead ” and unresponsive during the whole summer. 
These plots constitute the spectacular part of the whole area and 
will probably prove the most educative. They appear to show 
that if phosphates of certain chemical composition, or certain 
molecular structure, are used, lime might almost be dispensed 
with, and they also confirm the impression already formed that 
lime alone is of little value in reclamation work of this kind. 

Fourth Section. — The work done on the first three sections 
was more or less experimental, and on this section the various 
•substances were applied on a more economic basis. Lime was 
applied as follows : — 

3 tons ground limestone per acre. 

2 tons ground shell lime per acre. 

2 tons ground limestone and 1 ton gypsum per acre. 

These lime plots were cross dressed with the following 
phosphatic manures containing total phosphates equal to 9 cwt. 
40 per cent, basic slag per acre. 

Basic slag, 40 per cent. 

Mineral phosphate. 

Bone flour. 

Superphosphate. 

Sulphurophosphate . 

A mixture of the first four. 

The whole of this section was also dressed with potash salts 
at the rate of 3 cwt. per acre. The lime was applied in 1925 
and the manures in 1926. The time is still too short for the 
manures on this section to have had their full effect, but super- 
phosphate has proved itself most effective so far. 

Up to the present it has been found impracticable to graze 
the plots because of the small total area and the absence of pure 
water, and as the herbage could not be cut and weighed, the 
results are judged by observation only. 

Lime and Limestone. — Liming has always been considered 
one of the first and most essential steps in moss reclamation, and 
almost without exception shell lime has been the form used. 
The experience gained here, however, is rather favourable to the 
limestone (or carbonate) form. Hot lime was applied in both the 
shell (to be slaked cm the ground) and the ground form, and in 
both cases the action of the moss on the lime was peculiar and 
characteristic. Almost immediately the lime comes into con- 
' tact with ilie moss it forms into small nodules or Itunps of various 
sizes and must, in consequence, lose a good deal of its virtue. 
Once it becomes nodular it apparently becomes more or leas 
and disappears very slowly. The shell lime applied to 
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tibe first section six years ago is still quite -visible on the surface 
of the moss. The ground shell lime applied in 1924 and 1925 
shows the same reluctance to disappear. 

Carbonate of lime was applied in two forms : (1) the ordinary 
limestone form, and (2) the by-product form. In neither case 
did it show the least tendency to become nodular, and in both 
cases it had completely disappeared in a few months. 

Notwithstanding the characteristics noted above, the oxide or 
hydrate and the carbonate appeared to be equally active when 
used in conjunction with phosphatic and other manures, and 
equally inactive when used alone. 

Lime, in any form, used alone appears to be of very little 
value. It has brought about no material beneficial change in the 
natural herbage, and has had very little effect in depressing the 
growth of heather and heath. After the plots have been burned 
over those that have received nothing but lime in some form 
have recovered much more slowly than those that had been 
manured as well as limed. The absolutely “ dead ” appearance 
of the former is very marked, while the latter spring to life 
again wiHiin a few weeks after burning. 

The conclusions are (1) that no real reclamation is possible 
by using any form of lime alone ; (2) that lime is an essential 
for permanent reclamation if it is used with phosphatic manures ; 
(3) that any form of lime which can neutralise acidity can be 
used successfully in reclamation ; (4) that ground limestone is 
the best form because it is cheap, easily handled, easily distri- 
buted, and for other reasons already given. There are evidences, 
however, that phosphates in certain chemical combination 
might obviate the necessity for heavy dressings of hme in any 
form. 

Phosphatic Manures. — A fairly wide range of phosphatic 
manures has been tested in conjunction with the different forms 
of lime, and also without lime in any form. Some of these, how- 
ever, are hardly likely to be used in any economic scheme of 
reclamation either because they are too expensive, like bone flour, 
or because supplies are difficult to secure, as in the case of “ Peer- 
less ” phosphates. Others, like sulphurophosphate, have not 
shown sufficient results to justify their use on a large scale. For 
reclamation on any large scale it is almost certain that the phos- 
phatic manures used would be restricted to the various grades of 
basic slag, to mineral phosphate, superphosphate and perhaps 
Nauru phosphate, unless low grade slag and synthetic phosphate 
containing di-colcium silicate or active silico-phosphate are avail- 
able at an equally cheap price. 

Section three, where the phosphatic manures were used 
without lime, has proved conclusively that phosphates are a far 
more potent factor in reclamation than lime. On all the plots 
dressed with a phosphatic manure alone the improvement in the 
natural herbage (the cotton-grasses and deer’s hair) was 
immediate and marked, while the grass and clover seeds sown on 
the surface germinated rapidly and robustly, and the young 
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plants soon gained a firm hold and appear well estabUidied. 
When horned over in the spring these plots made a marvellous 
recovery, and within a few weeks the herbage, both natural and 
introduced, was growing vigorously. The adjacent plot which 
received limestone only had shown no change in herbage and 
when burned over made no recovery. 

The most effective phosphatic manure when used alone was 
undoubtedly the very low grade (7 per cent.) basic slag. To 
supply phosphatic matter equivalent to the 40 per cent, slag used 
on an adjacent plot almost six times the quantity had to be 
applied, and in consequence a much greater quantity of lime in 
the form of di-calcium silicate and other mineral substances 
would also be applied. The response on this plot was immediate 
and very marked. Next to the 7 per cent, slag the Peerless “ A ” 
phosphate was the most effective, then came the 40 per cent, 
slag, the mineral phosphate and the Nauru phosphate, all very 
much alike but probably in the order named. 

Basic Slag and Mineral Phosphate. — After some years have 
elapsed there is evidently little to choose between these sources 
of phosphate. In every case the slag proved a little more rapid 
in its action, and the natural herbage responded more markedly 
to the slag than it did to the mineral phosphate ; but on the 
other hand the introduced herbage appeared to establish itself 
rather more rapidly and quite as permanently on the mineral 
phosphate plots, and on the first section, after six years, it is 
practically impossible to distinguish between the two series of 
plots. 

It would be drawing a very fine distinction to attempt to 
class the results obtained from the three ordinary commercial 
grades (24 per cent., 30 per cent, and 40 per cent.) of basic, 
or to distinguish between the results got by mineral phosphates 
of the two commercial grists. In reclamation work where the 
expense of haulage and distribution is disproportionately high the 
concentrated manure of small bulk will always be preferred if 
equal, or nearly equal, results can be anticipated. Tlie very low 
grade (7 per cent, to 10 per cent.) basic slag might be an excep- 
tion if large quantities were available at a low price. 

The Peerless Phosphates. — Two grades (“ A ” and “ B ”) of 
these synthetic phosphates were tested, and undoubtedly they 
proved more effective than any other phosphatic manure with the 
exception of the very large dressing of 7 per cent, basic slag. 
These w'cre used with ground lime, with limestone and with by- 
product carbonate of lime, while, as already rnentioiied, “ A ” was 
tested without lime in the third section. The natural herbage 
responded rapidly to these manures, but what was more remark- 
able is that the grasses and clovers sown on the surface germin- 
ated better on these plots than on any other part of the whole 
area, except where dung was used. Peerless ‘‘ A ” proved a little 
better than Peerless “ B.” If these two manures were available 
at a low price they would certainly take an important place in the 
reipiwziation of moss. 
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CUIIIIK MD CMIUFUWER PUIITS 


--ALSO 


EXCELSIOR ONION AND 


MOSSELBORGH LEEK PLANTS 

Grown from Selected Seed off the Finest Stocks. 

Price Lists, for prompt delivery carriife paid by Passenger 
Train to any district in Britain, on application. 


JOHN GILLIES, PRESTONPANS, LTD., 

PRESTONPAN8, EAST LOTHIAN. 

OCttsbllfliad for ovor SO Yoart.) 

Largest Cabbage aad Leek Plaot (trewers in Britakt. 

Telignuns " PLAMTS. PRBSTONPANS." T.l.phon. 24 PRBSTONPAIIS. 


TEA 


AT WHOLESALE 
PRICES 


We are prepared to send per parcel post, carriage paid, any of our 
three blends of the finest Teas available, to country clients, at the under- 
mentioned prices 

Daijeeling Tea, 5 lb. Parcel, 16/- 

Oeylon Tea, 6 lb. Parcel, 17/6 

oWwa Tea, 6 lb. Parcel, 20/- 

These Teas are usually sold retail at 25 higher than prices quoted, 
but we are prepared to give direct users the benefit of middlemen’s profit 
We ask for your trial order, confident that you will never r^ire 
better tea value. 

Oarriaga paid— Cash with Order. 


THE EDINBURGH TRADING CO., 

3 Frederick street, EDINBURGH. 
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HUNDREDS of FARMS 

are already equipped with 

<*MINIMAX” 

FIRE EXTINGUISHERS. 


ALWAYS READY 

In tha 

RIQHT PLACE 

at the 

RIQHT TIME. 


^ MINIMAX LIMITED, 

63 SatH Street, 

a. 6 «fl«fciro. 448 .) GLASGOW. 

(^^Mlnlmax*— Refflstered Trade Mark.) 


TUB SIQN 
OP SBCURITf 


Cut the Cost of Cleaning 

all utensils, &g., of the Creamery, the Dairy and the Farm 

For cleaning every utensil and receptacle in the Dairy, KERR’S is 
the speedy powerful Detergent. Routs grease and dirt from every 
corner and surface— wood or metal. Perfectly odourless. Saves time 
and rubbing, leaves everything absolutely clean, purified and sweet. 
KERR’S DETERGENT IS THE PIONEER; it has many 
imitators, but no equal as a strong, efficient Cleanser. Used by the 
leading Creameries, Dairies, and Farmers throughout the Kingdom. 

KERR’S ORlQINRIi DETEROERT 

(REGISTERED) 

MBBufMCittiwI solely by 

JOHN KERR, 

262-272 MATHIE80N STREET, GLASGOW, C.5. 


T«laifamt: ^‘DetergAHt, Qtat|SW.*' 
Teltphont : SOUTH, 217, 


EAtabllthtd ov6f 
30 Ytart. 
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Bnperithospbftte. — ^This phosphatic manure was not tested 
until wie fourth section was manured in 1926, when one of the 
plots was dressed with superphosphate on the top of lime, of. 
limestone and of limestone and gypsum. Superphosphate has not 
been tried without lime. Its relatively high price and so called 
acid nature have caused it to be regarded with little favour for 
reclamation purposes. This was probably an error of judgment, 
as it is the only phosphatic manure that is soluble and diffusable, 
and on this fourth section it is the outstanding plot after two 
seasons of growth. It is the natural herbage that has responded 
so markedly. The grass and clover seeds have perhaps germin- 
ated more robustly on other plots. 

Sulphurophosphate and Bone Floor. — Sulphurophosphate or 
bone flour did not prove very effective. 

Potash. — Moss land is usually very deficient in potash, and 
apphcations of potash might be expected to give quite visible 
results. In this case, however, either Kainit or potash salts, 
used with almost every combination of lime and phosphates, 
gave negative results. Observation, unconfirmed by accurate 
data, is j)erhaps not reliable ground on which to base 
conclusions, but the fact remains that potash, no matter how it 
was used, has given no results visible to the eye. It would be 
unsafe to conclude, nevertheless, that potash is of no value in 
moss reclamation. It is almost certain that it will be an active 
factor, especially in the later stages of reclamation work. 

Nitrogen. — It was considered possible that the great natural 
supply of nitrogen in the moss might not be sufficiently active 
to permit of the lime and manures acting with sufficient rapidity, 
and l)oth sulphate of ammonia and nitrate of soda were tried on 
the first section but the results were negative. 

Dung. — Dung is scarcely likely to be available for reclamation 
work on a large scale, and even although it was available it would 
be exjiensive and difficult to handle. It was realised, how’ever, 
that the reclamation of mo.ss is not altogether a matter of drain- 
ing, liming and manuring, but that these must be accompanied 
by the development of proper bacterial flora. Dung was likely 
to be the best agent for introducing desirable bacterial life, in 
addition to being a complete manure in itself. Dung therefore 
was tested in conjunction with every combination of lime and 
manures on the first and second sections. The results were 
almost spectacular, and quite overshadowed any other results 
obtained. It proved to be by far the most active agent in recla- 
mation. The heather, heath and other less important plants 
disappeared in two seasons ; the cotton-grasses and deer’s-hair 
appeared to be refined as well as stimulated, and the grass and 
clover seeds sowm on the surface germinated with astonishing 
rapidity and vigoiu. Wherever dung was applied the improve- 
ment was rapid and very marked. One rather serious objection 
to the use of dung is that it may introduce a variety of objection- 
able weeds, docks, thistles, rag-weeds, daisies, weed grasses and 
many other pereimials, not to speak of a host of annuals like 
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groundsel, chickweed, spurry, Ac. It may not be possible to dung 
moss under reclamation, but the same, though relatively slower, 
manuring and inoculating effect might be obtained if the moss 
were grazed by stock introduced at intervals from fertile arable 
or pasture land. 

Earth. — A. light dressing of fertile soil was tested on the first 
and second sections. The results were not very definite. There 
were slight evidences of bacterial activity evinced in the germina- 
tion and growth of the white clovers sown, but no other effects 
have manifested themselves so far. As an inoculating and fertil- 
ising agent it proved so inferior to dung as to make the two 
scarcely comparable. 

Surface Seeding with Grasses and Clovers. — Cultivation 
being found impracticable it became necessary to find other 
means of establishing a useful grazing herbage. Seeding on the 
undisturbed surface of the moss appeared the simplest and most 
natural way of improving the herbage if the seeds sown were 
certain to germinate and establish themselves. Surface seeding, 
accordingly, was tried on all the four sections with varying 
success. The results may be summarised briefly. 

1. Wherever dung is used in conjunction with lime and 
manures, the seeds, both grasses and clovers, germinate with 
great rapidity and wonderful strength. Where the dung is 
used in conjunction with lime only the germination is much 
less active. 

2. The dressings of earth appear to help the germina- 
tion and establishment of the seeds just a little. 

3. Where the moss has been treated with lime and 
manures, germination takes place freely, hut neither so 
freely nor so strongly as on the dunged plots. 

4. On the untreated moss the seeds refuse to germinate 
at all. This was tested on the second, third and fourth 
sections before these had been treated with lime and 
manures. 

5. On the third section the seeds germinated freely and 
strongly on the four plots dressed with phosphates only, 
but on the fifth plot dressed with limestone only they 
practically refused to germinate. 

In almost every case the seeds were sown in July after the 
moss had benefited by the summer’s heat and when there was a 
likelihood of showers of warm rain. They appeared to sink 
naturally into the fibrous surface of the moss ; the dry sphagnum 
moss proved an ideal seed bed, and inside three weeks both 
grasses and clovers showed a braird on the plots favourable 
to germination. It is a pleasing and unusual sight to see red 
clover, white clover and a variety of grasses growing through 
the natural herbage and amongst the sphagnum moss. On the 
first two plots dunged the grasses and clovers have now 
been established for five years. These do not appear to suffer 
as much from the winter frosts as might be expected. 
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It is evident that a good herbage of mixed grasses and clovers 
can be established if the conditions are made favourable, and the 
only question to decide is whether the conditions can be made 
favourable at a cost that is ever likely to prove economic. 

In seeding the various plots no very definite seed mixture 
was used. It was by no means certain that the seeds sown would 
ever germinate, and it was thought best to include the seeds of 
practically all grasses and clovers used in ordinary Scottish 
practice and to note carefully those that appeared most adapt- 
able. Bough-stalked and smooth-stalked meadow-grass. Dogs- 
tail and the smaller fescues were used more freely than the larger 
grasses. Of the larger grasses Cocksfoot appears to do best, but 
Italian and Perennial ryegrass and tall and meadow fescue 
germinate freely and seem to establish themselves without 
difficulty. For some reason Timothy proved disappointing. Only 
a small percentage appeared to germinate and it established itself 
badly. Of the small grasses the two meadow grasses proved the 
most adaptable. Dogstail, like Timothy, was disappointing. 
The small fescues did fairly well. 

It is doubtful if the policy of attempting to establish 
grasses with a high fertility requirement on poor soil of any 
kind is sound. It is probably often better to make use of grasses 
with a lower fertility requirement, Agrostis for example, and feed 
them well. An Agrostis pasture well limed and manured is not 
necessarily a poor pasture on very poor land. 

Various types of Bed Clover, Alsike, Common White and 
Wild White Clovers were sown. Alsike was hardly ever in 
evidence, even for a short time, but the Bed Clovers germinated 
freely and many plants survived two winters. The White 
Clovers, however, have grown very freely and, especially on the 
firmer and more solid parts of the moss, appear to be permanently 
established. Anything which would help to consolidate the moss, 
such as tramping by stock, would be of great value in helping to 
establish both grasses and clovers. 

In any scheme of reclamation a great deal of trouble will be 
caused by the Eose-boy willow-herb (Epilobium angustifolium) . 
This handsome plant often appears, along with foxglove, when 
woods are cut down. It has a strong creeping rhizome and 
spreads with great rapidity. It is not found on the natural moss, 
but it is only too common wherever reclamation has been 
attempted. The seeds are wind-borne, and great stretches of 
Loebar Moss must be thoroughly impregnated with them. As 
soon as an area was drained, limed and manured, the seeds ger- 
minated and the young plants grew and spread with marvellous* 
rapidity. Unless strong steps were taken to repress it, it would 
soon occupy the moss to the exclusion of everything else. It is 
a real menace to reclamation. 

Summaiy. — (1) No reclamation is possible without effective 
drainage. 

<2) Any type of lime which can neutrahse acidity will be 
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effective in moss reclamation, but no type has been more effective 
than ground limestone. 

(3) Any type of lime used alone is of little value as a reclama- 
tion agent. 

(4) Phosphates are a more potent reclamation agent than lime, 
and phosphates without lime are much more effective than lime 
without phosphates. 

(6) Lime and phosphates used together are more effective 
than either used alone. 

(6) The commercial grades of basic slag, mineral phosphate 
and superphosphate are the t 3 rpes of phosphatic manure likely to 
be of greatest economic value in reclamation. 

(7) Very low-grade basic sltig and the ‘‘Peerless ” phosphates, 
if these were available commercially, would be even more 
effective. 

(8) The molecular composition of the phosphates is probably 
very important. 

(9) There have been no visible results from the use of potash 
and quick-acting nitrogen. 

(10) Dung is the most potent of all manures for reclaiming 
moss. 

(11) It may be possible to dong moss gradually by grazing 
with stock introduced at intervals from fertile land. 

(12) It is possible to improve the herbage, without cultiva- 
tion of any kind, by sowing grass and clover seeds on the surface. 

(13) The seeds germinate and establish themselves best where 
dung has been applied. 

(14) Where no dung is applied one or (wo years must elapse 
after the lime and manures are applied before the moss develops 
a condition favourable for surface seeding. 

(15) Some types of pho.sphate. “ Peerless ” for example, 
appear to be more favourable for germination than others. 

(16) The natural herbage must not be allowed to overshadow 
the introduced herbage. 

(17) Trampiug by stock, or anything that will consolidate 
the surface moss, greatly assists in establishing the grasses and 
clovers sown. 

It must be borne in mind that these are simply the im- 
pressions of one person who has made a careful and continuous 
study of the area since it was first selected for drainage in 19*20. 
Unsupported by figures these impressions may lose some of their 
value, but nothing has been written without very careful 
examination and equally careful consideration, and in work of 
this kind the evidence of the senses may be nearly as valuable 
as data accumulated by more scientific ox more accurate methods. 

Affoeestation Abba. 

Seedling Scots Pine, Birch, &c., are fairly common on the 
moss, but they are generally destroyed by fire before they can 
attain any considerable size. It is quite noticeable that 
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fiteedUng trees, especially birch, aiq)ear to spring up most readily 
on the ground where sea birds nest freely and where the moss 
has been liberally manured with their dung. A small area at 
the north end of the reclamation area was planted in March 
1926. Young trees of the four varieties, Scots Pine, Mountain 
Pine, Sitka Spruce and Norway Spruce, were supphed by the 
Forestry Commission and an experienced member of their staff 
was sent to superintend the planting. Previous to planting the 
area was drained by open drains cut at 18 feet centres. 

During the early summer of 1926 the Scots Pine, Sitka 
Spruce and Norway Spruce made considerable growth, but later 
the rate of growth became much slower, and during the whole 
of 1927 not much progress was made. The Mountain Pine 
seedlings supplied were one year younger than those of the other 
three varieties, and naturally this species has made relatively 
less progress. All the species stood the winters of 1926-27 and 
3927-28 very well, the death-rate being low. It is too early yet 
to assess the effect of the intense frost experienced during 
February 1929. 

Five rows of trees were planted between each two open drains 
and the treatment was as follows : — 

First row. Basic slag 32 per cent. 

Second row. No treatment. 

Third row. Basic slag and 30 per cent, potash salts. 

Fourth row. No treatment. 

Fifth row. Limestone. 

Up to the present it is possible that the better drainage 
secured by the rows next the drains has been more effective than 
the treatment given. All that can be said meantime is that the 
whole area has made exceedingly good progress. 


AN INTERESTING CO-OPERATIVE 
EGG-COLLECTING STATION. 

A. G. Rfston, D.Sc., B.Sc., 

^niver^niy of Leeds, 

At the present time, when the question of marketing is loom- 
ing large on the agricultural horizon, and a de6nite scheme for 
the improved marketing of eggs has been launched with every 
prospect of success, a survey of the working of one of the pioneers 
in this direction is of interest. 

The Stamford and District Co-operative Egg and Poultry 
Society, Limited, though fairly small has had a quite successful 
history, and has undoubtedly played a useful and valuable part 
in helping to develop the poultry industry in the district. Formed 
in September 1916, as a result of the work entailed in the collec- 
tion of eggs for military hospitals, the Society has throughout 
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been well managed, run on sound and economic lines, and 
although it has not expanded rapidly has built on sure founda- 
tions, and progress, particularly of late, has been steady and well 
maintained. 

During the twelve years of its existence, after paying its 
members for their eggs prices above rather than below those pre- 
vailing in the district, it has set aside ^01,124 to meet the depre- 
cation of its plant, and after making allowances for this has 
shown a total trading profit of £2,371, of which £940 has been 
kept in the business as reserve, £243 has been utilised in paying 
interest on subscribed capital, and £1.188 has been distributed 
as bonus to members and staff. 

We know no other British Farmers’ Co-operative venture 
which publishes such full and comprehensive details in its 
annual report, balance sheet and trading account. The study of 
those accounts supplies much useful information to those who 
contemplate becoming ‘ ‘ accredited packers ’ ’ under the improved 
Egg Marketing Scheme. 

Under the approved scheme an accredited packer must : — 

(a) handle 30 cases a week during .seven months of the 
year ; not less than 20 cases a week during August 
and September; not less than 10 cases a week 
during October, November or December ; ‘ the 
equivalent of approximately half a million eggs 
a year. The Stamford Egg Collecting Society are 
handling nearly two million eggs a year ; 

(h) candle his eggs singly within 48 -hours of despatch. 
At Stamford the eggs are tested and candled, and 
when the station was last visited they were being 
candied individually and not in bulk after the 
Danish method; 

(c) grade his eggs in standard grades for size and quality. 

At Stamford grading has been in vogue for some 
time, though the grades hithertf) adopted have not 
necessarily been synonymous with those now 
officially suggested under the scheme ; 

(d) pack his eggs in new and non-returnable packages. 

At Stamford the system of collection and delivery 
of eggs allows of the same cases being used over 
and over again. 

It will thus be seen that while the Stamford Egg Collecting 
Station has been working along the lines of the approved scheme, 
yet as far as organisation and methods of procedure are con- 
cerned there are essential points of difference. The Stamford 
figures, therefore, though exceedingly valuable, must not be 

^ These figures refer to the English sehetne. 

The corresponding Hgnres for the Scottish scheme are : — 

-Sept., 180 doss, per i^eek ; Oct.~Deo., 00 doz. per week. 

Orkn^ WtetlcMd and JFegUm /s/aTtd#.— Jau.~Sept., 120 dozr per week; 

Oet.**l)ec., 00 doz. per week. 
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taken as an infallible guide to any individual or organisation 
who may wish to carry out the approved scheme in its entirety. 

Amount of Capital Required. — A study of the published 
balance sheets shows that at the end of the first year the Society ' 
was being run on a working capital of only £355, and that at 
the end of twelve years’ working, when nearly two million eggs a 
year were being handled, the total liabilities were little more than 
£1,600. Over a series of years the total working capital — sub- 
scribed, accumulated or borrowed — required to finance the 
business has averaged throughout the period roughly two pence 
per dozen eggs handled, a figure which compares very favourably 
with those we have found to obtain in the case of similar organ- 
isations in this country and in Denmark. 

Othrr Co-operaiire CapUoU required 

Egg-Colleeting Stations, per eggs handled. 


British Society 

A 

pence 

5 

Do. 

B ... 

3i 

Do. 

C ... 

3| 

Danish Society 

D ... 

3| 

Do. 

E ... 

2 

Do. 

F ... 

2f 

Do. 

G ... 

li 


The policy of the Society throughout has been to finance 
itself from within, the owned capital being partly subscribed and 
partly in the form of accumulated profits left in the business as 
reserve, averaging throughout the twelve years of its existence 
94 per cent, of the total. 

It is interesting to find that while the average amount of 
share capital has in no year exceeded 30s. and is to-day standing 
at only 18s. Od. per member, the Society should have been able 
to work without having recourse to any heavy bank overdraft 
or other outside loan, and at the same time pay what is practi- 
cally spot cash for the eggs produced. The average period of 
credit received has been less than three days, and this was due 
to the fact that a few of the larger producers prefer monthly 
payments instead of the cash on deliver}’ method. 

Investment of Capital, — If we look at the credit side of the 
published balance sheets, we find that the assets may be con- 
veniently classed under five heads. 

The first point worthy of mention is the comparatively large 
amount retained in the shape of cash and liquid assets from year 
to year. The poor trading years of 1921 and 1922 undoubtedly 
seriously affected this, but by 1925 the Society had so far re^ 
covered that this item, amounting to £669, of which the greater 
part was in the bank, represented more than 63 per cent, of the 
total assets. Upon this large bank balance the Society has been 
able to draw for cash payments to its members for the eggs 
supplied by them. 

Had the Society been wound up in September 1927 each 
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member, having originally subscribed on the average 18^. 9d., 
after already receiving 5 per cent, interest on his investment and 
30^. as bonus, would have found an additional 51^. 6d waiting 
to be distributed to him as his share of the proceeds. 

Again it will be seen that the debts due to the Society for 
produce sold amounted only to £221, and represented 16 per 
cent, of the total assets. Moreover, as in the case of its purchases 
so with its sales, the basis of trading may be said to be strictly 
cash, the average amount of credit given to purchasers of eggs 
being only from seven to eight days. 

This inter-relationship between credit given and credit 
received is an important factor in the financing of any business, 
whether co-operative or otherwise. In co-operative societies 
whose accounts we have had an opportunity of studying its 
influence can be traced both in Eequisite and Produce Societies. 

The Stamford Egg Collecting Station handles approximately 
the same number of eggs as does the British Society A referred 
to on page 146. Both pay their members practically spot cash 
for the eggs purchased from them. Stamford gets a settlement 
once a week for the disposal of their eggs with the merchants to 
whom they are sold; the other Society once a month, with the 
result that the former Society has to have available cash to meet 
the working expenses of only one week and the latter of four 
weeks. 

It is not without significance that in the fomier case the 
called up capital is 18^. 9d. per member or 2d, per dozen eggs 
handled, and in the other £3, Is, 5d, per member or 5r/. per 
doz. eggs, and yet the former is wwking with a bank balance 
of approximately £900 and the other with a bank overdraft of 
more than £700. 

In the case of two (‘o-operative Requisite Societies : one over 
a series of 21 years has paid cash within a fortjiight for the goods 
it has purchased, thus taking advantage of all the available trade 
discounts, and has passed on that fortnight’s credit at no cost to 
itself, practically en bloc but in no excess to its members. This 
Society has made money consistently, and the members have 
been able to benefit directly by the money made. During this 
period the total profit amounted to over £50,000, of which 
approximately — 

£21,000 has been paid to the members in tlie form of 
bonuses ; 

£23,000 has been made over to them in the form of bonus 
and dividend bearing shares ; while 
£8,211 has been left in the business in the way of reserves. 

The other Society receives 6| weeks' credit from the Trade, 
thus losing practically the whole of the trade discount; but it 
has been allowing three months' credit to its members, with the 
result that, in spite of the fact that well over £6,000 net profit 
has been made by the Society, not one penny of this sum has 
found its way directly into the pockets of the members in the 
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form of bonus or dividend, the whole of the accumulated profits 
having to be left in the business in order to finance it. 

On examination of the question of stock-in-hand, it will be 
-seen that with the exception of the two years ended 6th Septem- 
ber 1920 and 1921, the Stamford Society has been carrying very 
little stock, the eggs purchased being passed on and disposed of 
quickly; the items under this heading in the years mentioned 
represent mainly corn and poultry food, of which they found 
themselves saddled with heavy stocks on a falling market. The 
lack of foresight shown in this respect is one of the few points 
■on which it would be possible adversely to criticise the manage- 
ment. 

In the case of its motor vehicles, the Society has consistently 
carried out the policy of writing down their value heavily each 
year. Two motors — a light van and a one-ton lorry — are used 
for collection and delivery. They were purchased at a time when 
prices were high, one in 1918 and the other in 1920, and by 
1926, after which one was replaced, they were standing in the 
books at what can be regarded as scrap value only. 

The Society possesses no extravagant buildings or equipment ; 
the business premises, really an old house, though very con- 
venient as regards accommodation, are rented at £25 a year. It 
has no cold storage plant nor tank suitable for pickling, though 
in the flush season eggs are -sent to Chelmsford for preservation 
under the new gas treatment. Should it be necessary for the 
Society to use non-returnable packages for the despatch of their 
eggs now that they are olBcially recognised as “ accredited 
packers ” under the approved scheme, it is likely that the capital 
outlay for additional equipment will be to some extent increased. 
During the last twelve years the amount invested in equipment 
and dead-stock other than motor transport has represented only 
7 per cent, of the total assets. 

Although a study of the Society’s balance sheets may yield 
much that is of interest regarding what may be termed its 
“ statics,” yet fuller and possibly more useful and interesting 
information should be obtained from an examination of its 
” dynamics ” as revealed in the trading accounts. 

In an ordinary trading concern the policy of the management 
is, briefly, to buy in the cheapest market and sell in the dearest, 
keep down the working costs and overhead charges as far as 
possible compatible with efficiency, and push the sales. The end 
and aim of all joint stock enterprise is ” surplus and net return 
on capital investment.” 

The success of a Co-operative Producers’ Society cannot Be 
gauged by the same standard. In the case of a Co-oj^rative Egg 
Collecting Station, the final aim of the management is, or should 
be, not to show a high profit on the trading account, but to be 
able to pay to its members either in the form of initial or final 
and possibly bonus payment as high a price as j»ssible for the 
eggs which have been produced. The same principle holds good 
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in the case of a co-operative creamery, bacon factory, abattoir 
or wool collecting station. 

In any co-operative venture any profit or surplus made by the 
Society in its trading should finally find its way directly or 
indirectly back to the members, and such surplus, after all other 
legitimate calls have been met, may be looked upon as, to a 
certain extent, supplementing the price originally paid by the 
Society to its members for the commodities supplied to them. 
The price finally payable to the members will actually be the 
fHce realised less the cost of handling. 

Salesmanship. — Unless the eggs or other commodities are 
sold well it will be impossible for the management to pay a good 
price to their members, however efficiently and economically the 
eggs may have been handled. Hence, in a Society of this descrip- 
tion the main essential of success is good salesmanship, and the 
information obtained from a study of the trading account should 
prove a useful index as to the efficiency of the management under 
this head. 

The average prices obtained from the sale of eggs, though 
reasonable, have not been abnormally high, a point which is 
borne out by a comparison of the average price obtained for the 
eggs sold through this and other societies in any given year. 

Thus in 1924 when all the eggs handled by the Stamford 
Society were being sold at an average of Is. 9Jd. per dozen, and 
imported Danish eggs were coming in at an average of Is. lOd. 
per dozen, the three other British Egg Collecting Societies 
already mentioned disposed of their eggs at average prices : — 

A of l/8Jd. per doz. 

B of l/5d. per doz. 

C of 1 /lOJd. per doz. 

If a high average price is to be obtained throughout the year, 
both members and management must play their part. The 
management can scarcely be expected to obtain high prices for 
the eggs supplied by the members if too large a proportion is 
sent to the Collecting Station in the spring when eggs are cheap, 
and too few in the autumn when they are dear. No system of 
poultry management can make birds lay as heavily in the winter 
months as in the spring and early summer, but by judicious 
selection of time of incubation and careful nursing and feeding 
of the laying birds it is possible to do much to increase winter 
egg production, and to smooth out the seasonal variation in the 
egg supply. 

In the matter of maintaining a regularity of supply the 
management is not altogether without responsibility. Winter 
egg production is no more a strong point in Denmark than in 
England, but the Dane has learnt that the art of good salesman- 
ship does not lie in flooding an already overcrowded market. 
When production is high, as in this country in the spring, an 
enormous amount of eggs are ” put down ” in the pickling tanks 
to come out again in the autumn ; a policy which is being adopted 
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with success by the Co-operative Egg Collecting Station at 
Eramlinghatn. During the present summer we had an oppor- 
tunity of going over the largest packing station in the North of 
Ireland; and surplus eggs there are cold stored in the spring, 
and this practice is also followed to a large extent at Preston. 
Until (piite recently the whole of the eggs received at Stamford 
during the period of flush were immediately put upon the market, 
however much it was depressed. 

Again, really good salesmanship results in repeat orders, and 
sound financial success depends upon regular rather than on 
casual customers. It is essential, therefore, to study customers' 
needs and to ensure that the goods supplied will prove satis- 
factory. In the case of eggs it entails standardisation and grad- 
ing and a supply which must be reliable, clean, fresh and uniform 
in size. 

The success of the Dane in capturing our egg, butter and 
bacon trade has been built up on a study of the British market, 
and oh the supply of a good article of uniform standard which 
meets the demands of the British public. 

In order to achieve this object members and management 
must both play their part. The members must take care to send 
in clean, fresh and reliable eggs, and the management must take 
every precaution to see that the eggs are tested, graded and 
guaranteed, and packed in cases which are convenient to handle. 
The published records of the Society show that in this respect 
the members are coming to realise their responsibility more 
fully. 


Vear ended 

Ttttal 

Bad eqq<t sent in 

^fh Sept, 

had eyqn. 

per 1000. 

1925 

3,666 

2-37 

1926 

3,603 

2T1 

1927 

3,057 

1-75 

1928 

3,044 

1-64 


While, however, the members by their united action can do 
much, the really all-important factor of success is the business 
ability, organising power and salesmanship of the management, 
and it is in this respect that so many of the a^icultural co-opera- 
tive ventures in this country have failed, and in which the Stam- 
ford and District Co-operative Egg and Poultry Society has been 
so singularly fortunate. 

The policy followed from the start has been to sell direct to 
the retail shops, while of recent years an ever’ increasing retail 
trade from the Society’s own premises has been built up until 
now such sales amount to anything from ^50 to ^70 per week. 

Cost of Handlixig. — It has already been pointed out that in 
the case of a co-operative venture of this description where all 
profits finally find their way back to the members, the price 
which the Society will be able to pay for the eggs supplied by 
them will be the price realised by their sales less the cost of 
handling. 
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If, therefore, the Society is to justify its existence, and the 
tnembers are to receive a satisfactory price for their eggs, good 
salesmanship must be supplemented by economy in management 
and low working costs. While improvements might be, and 
actually are being, made, as far as salesmanship is concerned, 
it would be difficrdt to speak of the “ handling costs ” other than 
in terms of the highest appreciation, and one doubts whether 
it would be possible in any way to reduce these and at the same 
time maintain the economic efficiency which has all through 
been so marked a feature in the management of the Stamford 
Egg Collecting Station. 


Working Costs per dozen Eggs. 


Year ended 

6th September. 

Transport. 

Wages. 

1 Other Charges. 

1 

Total. 


jience. 

}>ence. 

1 }>eDoe. 

penoe. 

1921 

1*67 

1*25 

0*55 

3*47 

1922 

1*64 

1*26 

0*52 

3*32 

1923 

1*16 

1 04 

1 0*42 

2*62 

1924 

0*92 

0*96 

I 0*32 

2-20 

1925 

0-86 

0*92 

0*31 

2*09 

1926 

0*92 

0-96 

0*27 

2-15 

1927 

0 65 

0 93 

0-30 

1*78 

1928 

0*39 

1 

0*99 

0*28 

1 66 


It is interesting to find that during the twelve ;\ears of the 
Society’s existence the total amount paid in salaries has agreed 
very closely with the total transjK)rt costs, the former amounting 
to i5,337 and the latter to £‘5,()10. It is still more interesting 
to find that while of recent years the transport costs have tended 
to fall, salaries have risen. Apparently the management com- 
mittee are realising that the growing success of the Society is 
due in no small degree to the luird work, devotion, and business 
ability of its staff. 

With expanding sales and transport re-organisation, the 
working costs at Stamford have of recent years been reduced 
considerably to the pecuniary advantage of the members. 

On the other hand it is important to realise that should 
cither the confidence or loyalty of the members be lost, and that 
loss of confidence be reflected in falling trade, difficulties are 
bound to be experienced in curtailing expenditm-e in iiroportion 
to the reduction in the turnover. 

Direct working costs may be adjusted more or less in pro- 
portion to the trade, but with overhead charges such adjustments 
are much more difficult. This point is well illustrated in the 
case of the British Society A, whose sales have since 1922 been 
steadily falling. In 1922 they were handling approximately two 
and a half million eggs, in 1926 less than a million and a quarter. 
In spite of drastic reductions in total expenditure, unit costs of 
handling have with a falling turnover been steadily rising, until 
in 1926 thoy stood at well over 5d. per dozen, and the practical 
utility of this Society had really ceased to exist. 
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Pxiee paid to the Producers. — has already been pointed out 
that the price which is finally payable to the members will be 
the price realised less the cost of handling. It does not, however, 
necessarily follow that the price payable is the price actually paid.' 


Per dozen Eggs. 


Year ended 

6th September. 

Average 
selling price. 

Cost of 
handling 

Avebaoe Price. | 

Price payable 
to roembei*s. 

Price actually 
|)aid to members. 


s. 

d. 

d. 

s. d. 

8, d. 

1921 . 

2 

lOi 


2 7 

2 Si 

1922 

2 

2& 

H 

1 lU 

2 1 

1923 

1 

10 

2i 


1 6i 

1924 

1 

l>i 

2i 

1 7 

1 6i 

1925 . . 

1 

H 

2 

1 7J 

1 6* 

1926 

1 

H 

2 

1 6i 

1 5i 

1927 . 

1 

n 

1 

1 fij 

1 

1928 

1 

1 

n 

1 

1 5i 

1 4i 


From 1917 to 1920, in the days of high and rising prices, 
the price actually paid was loss than the price payable, with the 
result that the accounts showed each year a profit, the greater 
part of which was left in the business in the form of reserve. 
For the next two years, after the peak had been reached and 
prices were falling rapidly, the price actually paid to the members 
was greater than the price payable, with the result that during 
this period the accounts showed a loss, which was met by drawing 
on the previously accumulated reserve. From 1923 onwards the 
management have reverted to their original policy, with the result 
that the accomits have again consistently shown a trading profit 
and the reserve fund has been steadily growing. 

I’o producers in industrial areas where prices are high and 
markets are good these average prices paid by the Society to its 
members may not seem any too satisfactory, but they ai-e 
tmdoubtedly higher than they would have been in the Stamford 
area had the Society failed to function. 

Profit or Loss. — While the main aim of a Co-operative 
venture of this description should be to obtain remunerative 
prices for their members rather than large profits, yet it is obvious 
that in all its transactions it must work with an e 3 'e to the 
trading account and balance sheet, and it is desirable that the 
annual accounts should show a balance on the right side. For 
this it is essential that the gross margins must be left sufficiently 
wide to cover the overhead charges and working costs. This has 
happened in 10 years out of 12, and the net profits so obtained, 
though not large in total money value, have throughout been high 
in terms of the subscribed capital, the owned capital, or total 
liabilities, but not necessarily high in proportion to the turnover. 

The finn /ncia,l success of this enterprise has been in no small 
measure due to the fact that the capital invested in the business 
has been kept turning over rapidly, in contradistinction to what 
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usually happens on the ordinary farm, where little more than 80 
per cent, of the total working capital is turned over each year. 

The total profit obtained by any trading concern will be 
influenced mainly by three factors : — (a) the gross margin ; (b) 
the working costs ; (c) the turnover. 

If we buy in the cheapest and sell in the dearest market the 
gross margin should be high. The management at Stamford 
prefers to pay to its members as high a price as it possibly can 
for the eggs which they have produced, and is working on a 
margin of from 2s. to 2s. 6d. per great hundred, which other 
societies might consider narrow. 

When working with a comparatively narrow gi-oss margin 
of 16 per cent., low working costs are essential if a net margin 
on the right side is to be obtained. It is undoubtedly in this 
direction mainly that the Society has scored, for the working 
costs throughout have averaged only 13J per cent, of the pur- 
chase price, leaving a net margin of 2J per cent, on the right 
side. With a low capital turnover, a net return of per cent, 
on the purchase price would leave a low return upon the capital 
invested, but when during the year the total capital owned and 
unowned is turned over roughly twenty times the original modest 
2i per cent, mounts to 25 per cent. 


Stamford. 


Year 
ended 
6tli Sept. 





Profit or* Loss in Terms 

oi • - 

(iross 

Marj»iii. 

Woikuig 

Costs, 

PllOKIT 

L08» 

Snbscj ibod 
Oa]ntal. 

Owned 

Oa]»ital 

Total 

Liabihtii‘9 

Turnovei. 


£ 


<• 

£ 

per rent. 

per cent. 

l)rr (*rnt 

per ( rnt. 

1917 

430 

225 

205 



154 

58-5 

67*7 

h 5 

1918 

1,060 

572 

488 


174 

62*0 

49-0 

6 3 

1919 

1,040 

877 

163 

... 

46 

14*2 

13 0 

1-3 

1920 

1,431 

1,370 

60 


15*5 

6*0 

4-7 

0 4 

1921 

1,621 

1,616 


1- 95 

-21*5 

- 8-6 

- 7-0 

6*6 

1922 

1,229 

1,361 ; 


- 122 

- 26 5 

-17-0 1 

-35 5 

- 3*2 


1,342 

1,258 i 

1 *84 i 

... 

18*0 I 

10-7 I 

10 0 

0 9 


1 1,464 

1,297 

165 1 


35*0 

19*0 I 

17-6 

1-6 


1 1,499 

1,218 

280 


.58*0 

28-0 ! 

26-5 

2-4 


1 1,616 

1 1,678 

1,318 

297 i 


630 

26 0 

23 -0 1 

1 2 5 

1927 

1,202 

376 


81 *0 

27-0 

26*8 1 

j 8 1 

1928 

1,612 

1,062 

660 


118-0 

34-6 

1 

33-0 1 

1 

4*4 


Oondnsions. — 1. An Egg Collecting Station, handling 
approximately two million eggs a year, can be run successfully 
with a working capital of approximately £1,500, the equivalent 
of 2d. per dozen eggs handled each year. 

2. In a Society of this description the main essential of 
success is good salesmanship. 

3. Eeally good salesmanship is possible only when members 
and management both realise and act up to their responsibilities. 

4. Under good organisation it should be possible to keep the 
working costs within the limits of from IJd. to 2d. per dozen 
eggs. 
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5. It is wise in the early stage of such a Society to consolidate 
the financial position and build up a reserve fund. 

I should like to tender my thanks to the manager and 
directorate of the Stamford and District Egg and Poultry Society 
for placing their records absolutely at my disposal, and to express 
my indebtedness to my two late colleagues, Mr. 0. Anderson, 
M.Sc., and Mr. C. V. Dawe, M.Com., for invaluable assistance 
in working up the statistical data a%'ailable in the case of this and 
similar societies in this country and in Denmark. 


SPECIAL AGRICULTURAL INDUSTRIES 
OF CANADA— I. 

Ernest H. Godfrey, P.S.S. 

As a rule, when reference is made to Canadian agriculture, 
it is the grain crops of the Dominion, and especially wheat, that 
chiefly arrest attention. In Canada the usual grain, root and 
fodder crops of the temperate zone flourish in each of the nine 
provinces, and their annual value averages about £230,000,000. 
But, in addition, there are special agricultural industries peculiar 
to specific localities, which in the aggregate represent an im- 
portant contribution to the national revenue. Some of them 
received incidental mention in a previous article by the present 
writer six years ago.' It is now' proposed to describe more 
fully the origin, development and present position of seven of 
these industries: (1) Dairying; (2) Pur Farming; (31 Fruit 
Growing ; (4) Maple Syrup and Sugar Extraction ; (5) Sugar Beet 
Cultivation ; (6) 'fobacco Growing ; and (7) Floriculture. In all 
of these industries the foundations were laid and ultimate success 
was achieved largely by the enterprise and energy of Scotsmen. 

Dairying. — Dairying is one of the oldest industries of Canada, 
and within comparatively recent times it has become one of the 
most important. The first permanent introduction of cows into 
Canada was made by Champlain at Quebec about the year 1608. 
In 1629 he possessed 60 or 70 head of cattle at Cap Tourmente. 
In 1660 the French Minister Colbert sent some of the best dairy 
cows of Normandy and Brittany to New France. In 1667 early 
censuses showed that there were 3.107 head of cattle in New 
France, and in 1671 there w'ere 866 in Acadia. .The first cattle 
in what is now called Ontario were taken thither by Ija Motte 
Cardillac in 1701. In 1823 a herd of 300 cattle was driven 
north to the Bed Biver Settlement, now known as the province 
of Manitoba. Cattle in British Columbia date from 1837. 

Modern dairying in Canada owes its development to the 
factory system for the making of cheese and butter, to the intro- 
duction from Denmark in 1882 of the mechanical cream 

* The Amioultural Production of Oanwla, April 1922, p. 170. 
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separator, and to the facilities afforded by improved methods of 
cold storage organised by the Dominion Department of Agricul- 
ture from the year 1895. In 1891 the adoption by the United 
States Congress of the M®Kinley Tariff closed the American 
market to eastern-grown grain, with the consequence that the 
farmers of Ontario and Quebec turned to dairying, and by 
Government aid eventually established an important export trade 
to Great Britain of cheese, and of butter also, but to a less and 
fluctuating extent. 

The first modern cheese factory in Canada was established in 
Oxford Co., Ontario, in 1864. Shortly afterwards, factories were 
set up in other eastern provinces. After 1870 the number 
increased rapidly. In 1868 the quantity of cheese exported from 
Canada was 6,141,570 lb. In 1904 the maximum quantity of 
233,980,716 lb. was exported. The present annual exportation 
varies from about 1,200,000 lb. to 1,500,000 lb. The total pro- 
duction of factory cheese in 1927 was 138,026,861 lb. of the value 
of £5,250,000 as compared with 171,731,631 lb. of the value of 
£5,927,500 in 1926. 

Within the last four years a special form of prepared cheese 
has been made by the factories and is known as " processed 
cheese.” It is made from ordinary Cheddar cheese, and the 
process consists essentially of grinding the cheese, heating it in 
a jacketed container with agitation, and filling it into the proper 
containers, either directly or with specially designed machinery. 
The cheese is pasteurised by the heat applied, and the effect is to 
check fermentation. A secret of the process is to apply this 
degree of heat and at the same time prevent tFie fal from ” oiling 
off.” In 1927 the production of processed cheese was 15,386,617 
lb., as compared with 20,298,428 in 1926 and 32.652,569 lb. in 
1925. The export of this cheese during the calendar year 1927 
amounted to 3,725,244 lb., as against 10,872,755 lb. in 1926 and 
21,381,523 lb. in 1925. 

The first creamery for the co-operative manufacture of butter 
was established in the province of Quebec in 1873, and the first 
cream separator was installed in 1882. In Ontario the first 
creamery was established in 1875, and the first cream separator 
in 1883. Butter reached its maximum exportation for the year 
ended June 30, 1903, with 34,128,944 lb. The present exporta- 
tion is about 24,000,000 lb. For 1927 the total production of 
creamery butter was 178,438,013 lb. of the value of £13,595,000. 
Within the last ten years there has been a large increase in the 
manufacture of condensed milk and other dairying bye-products, 
including evaporated milk, milk powder, whey butter, casein, ice 
cream, &c. The first milk-condensing plant was erected at 
Truro, Nova Scotia, in 1883; and there are now in Canada 24 
plants for the manufacture of condensed and evaporated milk 
and rnil k powder. The quantity of condensed milk now made 
annually ht about 30 million lb. and of evaporated milk about 
45 million Ib. 

Produoe of cheese factories and butter creameries does not, 
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Nowadays you cannot afford to ignore the econ- 
omy of time and labour they gire. Pitted with 
ball-bearings and very strong construction. 



Hand, Electric & Power Shearing Machines 


No. 9 Hand Power Maching.— Famous all over the world tor 
efficiency. Very strongly constructed and easy to operate. 
Ball-bearing joints, ■ - - - - £4, S/- 

Stewart-One-Man Power Shearing Machiae —A power machine at 


a low price. One man operates the machine and docs the 
shearing, ------ fi6 

Stewart Electric Shearing Machine.— Supplied for A.C. and D.C. 
current ----- From £12, 10/- 

Stewart Comb, 2/9 f Made of the highest grade steel. When dull 
-J we can grind them as good as new and 

Stewart^^OtttteTjJM. return same day. 

T. LO. Oomb. — This is our patented Comb recommended for sheep 
that are exposed to extreme temperatures. It is designed to 
leave more than the ,usual length of wool for protection. 
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JVfite for descriptive pamphlet. 


Dry Drayton. 

1 am more than pleased with the machine. It has more than paid 
for itself the first Season. My Shearer is the Na 9. J. F. H« 
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however, represent the total dairying output of the Dominion. 
Quite a large proportion of butter is made on individual farms, and 
is distinguished by the name of “ dairy butter.” There is also 
a small production of home-made cheese. The annual production' 
of dairy butter is estimated to be about 100 million lb. and of 
home-made cheese about half a million lb. 

Hitherto the dairying industry of Canada has been chiefly con- 
fined to the east, and notably to the two large provinces of 
Quebec and Ontario. But latterly the dairying industry has been 
spreading into the western prairie provinces, from which surplus 
dairying products are now being annually exported. This 
development means a considerable advantage to prairie farming, 
since it lessens the risk of entire dependence upon grain-growing, 
maintains soil-fertility by the raising of live stock, and provides 
all-year employment of profitable character. 

For 1927 the total estimated value of the dairy products of 
Canada was ^650,513,000, distributed by provinces as follows : 
Prince Edward Island, £712,000; Nova Scotia, £2,395,000; New 
Brunswick, £1,656,000; Quebec, £15,432,000; Ontario, 
£21,947,000; Manitoba, £1,930,000; Saskatchewan, £2,841,000; 
Alberta, £2,401,000; British Columbia, £1,199,000. 

Fur Fanning. — The fur trade is almost the oldest of Canadian 
industries ; for it was largely the trapping of fur-bearing animals 
that led to the establishment of the Hudson’s Bay Company and 
the exploration of the great North-West. Since the early days 
of this trade it has been the practice for trappers to keep foxes 
caught in warm weather alive until the fur was prime, and from 
this custom has arisen the modern industry of fur-farming. The 
earliest authentic record of the raising of foxes in captivity comes 
from Prince Edward Island, where nearly 50 years ago a number 
of foxes were raised on a farm near Tignish. The great beauty 
of the fur of the silver fox, and the high prices realised for its 
pelts, caused special attention to be directed to this breed — a 
colour phase of the common red fox — and eventually the silver 
fox breed was permanently established through selective breeding 
carried on by pioneer fox farmers. 

After the year 1890 came a period of rising prices for furs, 
and the fox-farming industry grew rapidly in Prince Edward 
Island. In 1913 a provincial census showed 277 fox farms vdth 
a total of 3,130 foxes. This new industry came as a very 
valuable adjunct to ordinary farming, for as most of the farmers 
in the Island possessed a certain amount of woodland, it was 
easy to wire off separate enclosures and keep the breeding foxes 
under ideal conditions. So remunerative is the industry that 
many of the farmers derive more profit from their small fbx 
ranch than from the whole of the rest of the farm. WTiile the 
early experiments were being carried on in Prince Edward 
Island, attempts at raising foxes in captivity were also being 
made in other provinces; and foxes were bred successfully in 
Quebec in 1898, in Ontario in 1906, and in Nova Scotia in 1906. 
In 1913 and 1913 the Canadian Commission of Conservation con- 
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dttfited an exhaustive inquiry into the history and possibilities of 
fur farming in Canada, and their report published in 1913 gave 
a considerable impetus to the industry. Soon pedigree books of 
record wa-e instituted ; in 1915 by the Prince Edward Island 
Silver Fox Breeders’ Association, and in 1920 by the Canadian 
Silver Fox Breeders’ Association. Fox farming is now carried 
on in all the provinces of the Dominion, and the number of 
farms is steadily increasing. In 1925 an experimental fox ranch 
of five acres was established by the Dominion Government at 
Summerside, P.E.I., where the fox farmers’ problems of 
breeding, feeding, housing and general management are being 
systematically studied. Although the fox has proved most suited 
to domestication, other species of wild fur-bearing animals are 
being raised in captivity, including the mink, raccoon, skunk, 
marten, fisher and rabbit. Karakul sheep, from which are 
obtained the furs known as Persian lamb, Astrachan and Broad- 
tail, are also being raised successfully. Mink farms are the most 
numerous of this miscellaneous class, raccoon farms coming next. 
A few of the fox farms raise other fur-bearing animals as well. 

At present there are in Canada about 2,500 fur farms, and the 
nmnber of silver foxes exceeds 55,000, about 43,000 being in 
Prince Edward Island. The total revenue from the sale of live 
animals and pelts amounts to about £800,000 i)er annum, and the 
total value of the animals on the farms to over £2,000,000. 

These figures represent only a small proportion of the total 
fur production of Canada. A recent report of the Canadian 
Bureau of Statistics shows that for the twelve months ended 
June 30, 1927, the total value of the raw fur production of 
Canada, including pelts of fur-bearing animals taken by trappers 
and also of those raised on fur farms, was £3, 669, .500, as com- 
pared with £3,101,300 in the season 1925-26, the increase being 
principally due to an advance in the price of pelts. 

Fruit Growing. — Wild fruits in Canada are numerous and 
varied, and all kinds of fruit may be successfully grow’ii in all 
but the colder parts. Fruit growing as a commercial industry 
is, however, limited to certain well-defined districts, including 
the Annapolis Valley of Nova Scotia, the southern half of 
Ontario and the valleys of British Columbia. In the valley of the 
St. John River, New Brunswick, and also in certain counties 
of Quebec, apple growing on a commercial scale is successfully 
practised. 

In Nova Scotia the apple growing industry has assumed 
great importance; the bulk of the crop is annually exported to 
Great Britain. There are records of the growth of apples in 
Acadia from 1635. In 1698 there were at Port Royal 1,584 apple 
trees belonging to 54 families, of whom many possessed orchards 
of from 75 to 100 trees. At Beaubassin there were in the same 
.year 32 acres in fruit toees. The first apples to be exported from 
Nova Scotia went by sailing vessel from Halifax to Liverpool 
in 1849, the jHice then realised being $2 (8«. 4d.) per barrel. 
In 1856 700 barrels were sent by schooner to Boston, U.8., and 
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realised $2‘76 (11«. 4d.) per barrel. Experimental shipments 
to England in 1861 proved disappointing, but a shipment by the 
steamer “ Neptune ” from Annapolis ^yal to London in 1881 
was fairly successful. The consignment consisted of 6,800 
barrels, and the voyage occupied fourteen days. From this datew 
the trade has continued to expand. Up to 1890 the annual pro- 
duction of Nova Scotia apples rarely exceeded 100,000 barrels, 
but after this date the acreage and production increased, and in 
1909 the yield reached one million barrels. A record crop of 
about 1,900,000 barrels was produced in 1911, when 1,734,876 
barrels were exported. Further records were made in 1919 with 
over two million barrels, and in 1922, when 1,891,850 barrels 
were packed and sold from the Annapolis and adjacent valleys. 
The apple growing districts of Nova Scotia comprise an area 
about 100 miles in length and from six to eleven miles in width. 
Eecords of the production of apples in Quebec date from 1663, 
and the celebrated “ Fameuse ” apple is said to have originated 
in this province. The capabilities of the successful growth of 
apples in Quebec are great, but at present not sufficient are 
grown to satisfy the local demand, and large quantities are 
imported from the other provinces. 

It is in Ontario that the commercial production of all kinds 
of fruit has reached the highest development. Here apples 
have been grown from the middle of the eighteenth century. 
Commercial orcharding has, however, been practised only within 
the past 50 or 60 years. It became possible when railway con- 
struction allowed of the rapid transportation of trees and fruit. 

The greater winter apple districts include the border of Lake 
Ontario, extending back 30 miles or more from the Lake, the 
shores of Jjake Huron and Georgian Bay, and the south-western 
part of the province. Further east and north, and including an 
area east of Lake Huron, there are large districts where the 
hardier varieties of apples are suitable. In the Niagara fruit 
growing district, besides apples, peaches, pears, plums and 
cherries, small fruits and grapes are produced on a large scale. 

The remaining fruit districts are in British Columbia, where 
commercial production has had a very rapid development, 
especially during the last twelve years. The first apple trees 
were planted about the year 1850, but not till after the com- 
pletion of the Canadian Pacific Railway in 1886 were many trees 
planted for commercial purposes. Progress is shown by the 
fact that the fruit acreage of the province has grown from 6,500 
in 1891 to 43,569 in 1921. The most noted fruit district in the 
province is that of the Okanagan Valley, where now exist some 
of the finest orchards in Canada. Boxed apples from British* 
Columbia are sent to all the important markets of Great Britain 
and Europe. Pears, plums, peaches, apricots, cherries and small 
fruits are also grown in this province on a large scale. 

Much has been and is being done to encourage fruit growing 
by the Fruit Branch of the Dominion Department of Agriculture. 
The Branch issues telegraphic information concerning the fruit 
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markets, reports on the condition of the growing crops, and 
publishes a great variety of information useful to fruit growers. 
A Fruit Marks Act passed in 1901 made compulsory the grading 
of commercial apples. In 1923 the Fruit Act replaced previous 
legislation. It provides for Government inspection, imposes 
penalties for dishonest packing, and defines the grades under 
which different descriptions of fruit shall be sold. 

In 1927 the total production of commercial apples in Canada 
was estimated at 2,810,000 barrels, of the value of ^2,082, 207, 
compared with 2,954,370 barrels, value fl,937,632, in 1926. 
The average value per barrel in 1927 was 15s., as compared with 
13s. in 1926. The value of the total commercial fruit produc- 
tion of Canada in 1927 was £3,521,199, as compared with 
£3,044,914 in 1926. 

Recently the Dominion Government has published annual 
statistics of the numbers sold of nursery stocks of each of the 
different varieties of fruit trees, bushes and plants, one object 
being to discover the varieties most useful and popular. The 
latest figures show that for the year ended May 31, 1927, the 
sales amounted in value to £63,534. 

The value of the total exports of Canadian fruits was 
£1,263,043 for the year ended March 31, 1927, as compared with 
£1,677,100 in 1925-26. Apples are the largest item, representing 
about 73 per cent, of the total in both years. 

Maple Syrup and Sugar Extraction.— Tapping of maple trees 
for the manufacture of maple syrup and sugar is an industry 
peculiar to the North American Continent. It had a very early 
beginning, as before the advent of the white man the Indians 
had learned to extract and concentrate the sap of the maple tree. 
On the approach of spring the trees were gashed with the 
tomahawk in a slanting direction, and beneath the opening was 
inserted a wooden chip or spout to direct the fluid drop by drop 
into a receptacle on the ground. The sap was caught in a birch 
bark dish and boiled in earthen kettles. The small quantity of 
dark, thick syrup thus made was the only sugar available to the 
Indians and was highly prized. The first white settlers learned 
from the Indians the art of maple sugar making, and for about 
a century followed their crude methods, except for the substitu- 
tion of iron or copper kettles for vessels of clay and bark. But 
during the past 50 years the manufacture of maple sugar has 
become a highly organised commercial industry, and metal is now 
almost entirely used for every article with which the sap-sugar 
comes into contact. In the well-equipped modern plant the sap 
flows from the collecting tank to the storage vat, thence to the 
evaporator, and when boiled to the proper consistency into the 
receiving can. Where conditions permit, pipe lines conduct the 
sap from outlying oolleoting centres to the camps where evapora- 
tion takes place. 

For the whole of Canada the estimated production of maple 
sugar in 1928 was 13,798,109 lb. of the value of £467,000, the 
Average wholesale price per lb. being 16 cents, or The 
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estimated production of maple syrup was 1,686,683 gallons of the 
value of £682,078, an average per. gallon of 7a. 8d. The total 
value of sugar and syrup produced in 1928 was £1,149,000. 

Maple sugar and syrup are produced on a commercial scale 
in the provinces of Nova Scotia, New Brunswick, Quebec and 
Ontario; but by far the largest producer is the province of 
Quebec, in which for 1928 the value represented 64 per cent, of 
the whole. 


INSECT PESTS.— No. IV. 

R. Stbwaet MaoDougall, M.A., D.Sc. 

Aoabina injubious to Stock. 

In the October number of the Scottish Journal of Agriculture 
we completed our review of the true insect enemies of stock and 
then proceeded to give some account of the Acarina or Mites, 
not really insects but belonging to the neighbouring class of 
jointed-footed animals, the Arachnids. A description was given 
of the Sarcoptidee or Mange Mites, and we conclude this section 
of the subject by taking in turn the other Acarine families that 
are enemies of the stock-owner, including enemies of poultry. 

The Hair Follicle Mitea or Demodectdce. — ^The mites of this 
family are extremely minute forms found in the hair-follicles and 
sebaceous glands of man and a number of other mammals. The 
best known to the veterinarian is the species infesting the dog, 
the disease of the skin due to its presence being known as 
follicular or demodectic mange. Demodex mites, instead of 
having the rounded or oval form characteristic of most mites 
have an elongated body. Under the microscope a head-thorax 
region can be distinguished followed by an abdomen which is 
transversely striated above and below, and is rounded at the end 
(Fig. 1). The mouth-parts (mandibles and maxillae) are needle- 
like, with the two palps closely pressed against the under side. 
There are eight legs of five joints each in the adult. From the egg 
hatches a larva which may be legless as in the Demodex of the ox, 
or may show three pairs of rudimentary legs or tubercles; a 
moult takes place resulting in a nymph with eight rudimentary 
legs; another moult results in a second nymph stage with the 
mouth-parts better developed and the legs jointed; the second 
nymph moults and yields the sexual adult. The males are rather 
smaller than the females, with the abdomen more poorly 
developed. Demodex folliculorum has been recorded from man," 
and varieties of the Demodex from dog, sheep, ox, goat, deer, 
horse, rat, mouse, rabbit, and from some wild carnivores and 
msectivores. 

The presence of Demodex in man occasions no discomfort 
and is without importance. The variety on the horse was 
reported especially during the war when so much intensive work 
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was done on Sarcoptic and Psoroptic mange. Abroad Demodex 
has been recorded as giving rise to trouble on cattle. The 
worst Demodex, however, is the dog variety or species Demodex 
canis. 

Demodex canis . — At least two forms of skin affection due to 
Demodex are met with in the dog, a squamous or scaly form and 
a pustular form.’ In the case of the squamous form the Demodex 
mites are found on microscopic examination of a properly taken 
skin scraping ; in the pustular form the mites — ^the microscope 
is always necessaiy — are found in the cheese-like pus squeezed 
out of the pustules. The disease in the dog is associated with 
a pyogenic bacterium * {Staphylococcus pyogenes alhus). The 
Demodex mites not only dilate the follicles and glands and thus 
make entry to the tissues easy for the bacteria, but the mites 
may carry in the bacteria. The number of mites present in a 
single follicle or gland varies from 20 to high numbers. This 



Fig. 1. — De7}wdeu follimlorum. 

Greatly magnified. (After Lohmaim m “ Dae Tierreirh.”) 

mite of the dog measures only inch or a little over this. AH 

the stages larva, nymph, and mature males and females — 

may swarm in the sebaceous gUinds and hair follicles, the females 
especially fixed by their beak which is directed downwards. 
Attack is chiefly on young dogs, and while all breeds suffer, the 
disease is more frequent on short-haired than on long-haired 
dogs. I have frequently seen cases of follicular mange on bull- 
dogs and one bad case on a Newfoundland dog. Beginning about 
the head, particularly in the neighbourhood of the eyes, the 
disease extends little by little to the forelegs, feet, sides and to 
the other parts of the Dody. In the beginning there is only a 
very slight itching (there is nothing like the intense itching 
associated with the Sarcoptidse manges). There is a slight loss 

* Mncyeiopcedia of Medicine^ 8v/rgory amd Obotelricit edited by George H. 

Wooldridge, voL i, ^ 4li7. IfatiM and Allied Mites, by A. W. Noel PiUers, p. IS. 

^ Mites injurioos tp Domestio Animals. BrUuh Mtueum {Natural ffiitory) 
Soonomic Ser^ It, by Stanley Hirst 

156 



1929] 


INEIBCT jnSffS. 


of hair (this may increase), the bare places being marked by a 
redness. With the spread of the disease there is a distinct 
wrinkling of the skin, and crusts mark the places where pimples 
or pustules have burst and the purulent matter has exuded. 
The patient gives off an odour suggestive of mice. 

Although follicular mange is little contagious, attack is very 
dangerous, as the disease is one of the most obstinate and diflBicult 
to cure. Cases have come under my notice that have not yielded 
to a three months’ most careful treatment. 

Ticks or Ixodoidea . — This super-family of mites contains the 
giants among the Acarines, the ticks as a rule being much larger 
than most mites. Ticks have importance for the agriculturist 
and for the student of veterinary and human medicine because 
they are blood suckers. Some use as hosts cold-blooded animals 
like the serpent, the tortoise and the hzard, but far the greater 
number feed on warm-blooded animals, viz. mammals (including 
man) and birds. Ticks can be harmful in various ways : the host 
animal loses blood ; the host animal is irritated by the feeding 
tick; suppuration, ulcers and blood-poisoning may follow the 
wound made by the tick’s mouth-parts, especially so if in the 
attempt to pull away the tick the mouth-parts remain behind in 
the wound ; fever and paralysis may be accompaniments of the 
bite ; the tick may act as the carrier of parasites that cause dread 
diseases in stock. At least 20 different kinds of tick are capable 
of acting as disease carriers to human beings or to domesticated 
animals, although some of these have only been shown to act as 
carriers in experimental conditions in the laboratory. 

Ticks are divided into two families easy to distinguish, 
thus : — 

A rgasida\ 

Head with mouth -parts not visible 
from above, so that the visible front 
end has a blunt appearance. 

No scutum or shield on the upper 
surface (see later). 

No pad between the claws of the 
feet. 

Do not swell up when feeding. 


Night feedeiti, and dropping off 
after a meal to hide in crevices, sand, 
dust, beds, matting, i.e. tending to 
remain in the nests or lair of their 
host. 

Two of the Argasids carrv blood parasites tiiat can be fatal? 
The F'owl Tick {Argos persicus) of Africa, Asia, and America is 
a cause of great loss in fowls following mass infestation ; and by 
the conveyance of the Protozoan parasite Spirochaeta gallinarum, 
which may carry off broods. The bite of this tick is painful for 
man. Another Argasid named Ormthodonis moubata, mentioned 
by Livingstone in his travels, is the carrier to man of the parasite 
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ixodidee 

Head with mouth -parts visible from 
above. 

A scutum or horny shield on upper 
surface. 

A pad present. 

The females gorge themselves on 
blood, swelling to the size of a bean, so 
that the basal joints of the legs become 
widely separated. 

Living more on the host, to which 
they may remain attached for days, 
only dropping away to monlt or Jay 
W* 
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SpimchoBta dationi, 'v^ch ib the cause of relapsing fever. 
Spirochoetes taken in by the blood-sucking female tick reach the 
developing eggs of the tick and pass by way of the egg to the 
young ticks, and these in their first n}anphal stage communicate 
the disease to a new patient. Ticte which harbour the 
Spirocheete remain infective to the third generation. Among 
Arga^ids the Pigeon Tick (Argus refiexus) has been recorded from 
Kent, but it is with the family Ixodidse that we in Britain are 
concerned, and we shall use the so-called European Sheep Tick, 
Ixodes ricinus,^ to illustrate the general structure and life history 
of ticks of this family. 

I. ricinus may be found on a number of hosts — sheep, ox, 
goat, dog, horse, rabbit, hedgehog, mole, birds; occasionally on 
wild cat, polecat, stoat and badger. Man may also be bitten. 

The male measures inch long by iV inch broad. 
The body is dark brown or dark red brown in colour, and almost 
covered on the upper surface by a horny shield (scutum) ; the 
shield is shiny and shows, when magnified, a number of small dots 
or punctures. There are eight legs, each ending in two claws 
with a pad between them. On the under surface between the 
third pair of legs is the genital opening with a plate in front of 
it and a larger broad plate behind. 

The female measures in length from about ^ inch when fast- 
ing up to about J inch when gorged with blood. The scutum is 
small, being confined to the front part of the body just behind the 
head. As the greater part of the upper surface is without the 
hard horny shield the body of the female is able to become greatly 
distended when, in feeding, the blood pumped from the wound by 
the suctorial pharynx passes into the paired pockets which open 
from and along each side of the alimentary canal. The repro- 
ductive opening is far forward on the under side between the 
fourth pair of legs. In the sexual adults the breathing tubules 
open in spiracles close to the hind legs ; the anal opening is on 
the tinder surface near the hind end, with a groove known as the 
anal groove running round in front of it. 

Mouth-Parts . — ^Ticks can be distinguished from all other 
mites or acarines by the nature of their mouth-parts. These 
consist of a pair of protrusible chelicerae, each of which consists 
of a shaft and a digit ; the digits or end pieces are divergent and 
toothed on the outer edge ; under these in the middle line is the 
hypostome, which bears rows of recurved teeth. There is also 
on each side of the head region a palp, sensory in function. 
When a tick proceeds to feed, the skin is cut by the chelicera* 
and then the hypostome is introduced to the wound and gives 
anchorage. It is the hold of the recurved teeth of the hypostome 
which make it unwise to pull a tick away by the body ; the body 
breaks away from the head and the mouth-parts are left in the 
, wound and festering fdlows. A drop of oil placed on the front 

^ Ticks, by G. Warbortoti, M. A., in Enoyelopasdia of Veterinary Medicine^ Surgery 
and CHndelrice, Ticks, 19‘tittoll and Warburton, 5 Tolamcay Oambridge Uniyenity 
Press. Leaflet No. 145, Ministry of Agrioultnre. 
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part of the tick will make the tick leave go ; a tick left to itself 
has no difficulty in withdrawing the hypostome. 

Life History . — Mature males and females meet and couple 
on the host, but pairing may take place away from the host, at 
any rate in experimental conditions. The males, on the host, 
seek the females, which are fixed and feeding and distending. 
The small males in pairing are found attached on the underside 
of the female (Fig 2). The gorged and fertihsed females fall 
away and seek shelter places in crevices at the base of grasses or 
under cover of stones or in the surface layer of the soil, and after 
a period of rest proceed to their egg-laying. The eggs are laid 
one by one, each being received in turn by a special organ — 
a protrusion from the back of the head region — ^which not only 
grips but lubricates the egg; thus the eggs stick together 
as they are pushed back on to the scutum. The egg-laying lasts 



Fig. 2. — Ixodes rieinus in copula. 

Eight times uatoiul size. The small male is seen attached on the under-surface 
of the larger female. 

From nature. 

from a fortnight to a month or more according to the environ- 
ment.^ A large number of eggs can be laid, 1,(X)0, 2,()(X), 3,()(X) 
being figures given in the literature (other species of ticks lay a 
far greater number of eggs in consonance with the grave risks 
in the life history). From the egg — ^in a month to much longer, 
according to the temperature — hatches a larva with six legs but 
no spiracles nor reproductive opening (Fig. 3). After a short 
restful period the larval ticks, desirous of a meal, swarm up blades 
of grass or other vegetation and with extraordinary patience wait 
the passing of a host animal, on which the larvae fasten and feed. 
By a week the larva, satisfied with its meal of blood, leaves go 
and falls away and in course of time moults, a nymph appearing 
with eight legs and two spiracles from which breathing tubes 
and tubules branch to all parts of the body ; but the nymph is still 
immature. The nymph in time seeks a host, and, replete with 

* Tielet, Nnttall and Warburton, vol. 2, p. 311. 
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bkx^, may drop away from its host in about a week. Another 
resting period is passed through, during which under cover of 
the nymphal skin, internal changes are taking place that result, 
on the moulting of the nymph, m the appearance of the 
sexual adult male or female. Once again — as adult — ^the 
tick has to reach a host. The males feed comparatively little, 
but the females gorge themselves on blood (they have to lay 
the eggs and furnish these with reserve for the development of 
the larva). The adult females choose as chief places of anchorage 
the face, root of the ears, inside of thighs, viz. places where the 
wool is not thick, and having mated fall away, to proc-eed later 



Fio 3. — Larva of Ixodes iteimis. 


Greatly magmhed The two palps and mouth parts are seen and also, lousids tht 
hma end, the anal opening 
From nature. 

to the laying ol their eggh Most ticks, like our Ixodes, pass to 
a host and fall away three times, as larva, nymph and adult, but 
there are exceptions, e.g., the larva of the Bted Tick ot South 
Africa (Rhtpicpphalus evcrt&i), the carrier of the parasite of East 
Coast fever, moults on the* host, i e., new hosts are reached only 
by the laiva and the adult : .iiid Marqaropus annulatus, carrier 
ot the parasite of Texas fevei, remains on the host from the 
larval to the adult stage befoie falling away tor egg-layiiig, thus 
reducing the risk of not finding a host. 

Length of life cycle in fa odes riemus . — The length of time 
for the laying and hatching of the eggs, the length of the different 
stages, the length of the resting period of tlie moults, the length 
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of time elapsing befmre a host is found, all vary so much accord- 
ing to the environment that extremes may be expected. Nuttall 
gives 170 days as perhaps the shortest time from egg to adult, 
but gives figures to show that a life cycle may take over two 
years. 

Vitality of Ticks. — Ticks are able to endure long fasts in 
keeping with the fact that much waiting may have to be done 
before the proper host arrives. Thus in connection with our 
Ixodes ricinus, Nuttall ^ gives on Wlieler’s authority examples 
of unfed larvro kept in moist conditions surviving for 19 months, 
of unfed nymphs surviving for 18 months, and of unfed adults 
surviving from 15 to 27 months. In conditions of dessication, 
however, ticks have poor vitality. 

The relation of Ixodes ricinus to Disease. — 1. ricinus acts as 
the carrier of the parasite of bovine Bed Water in North Europe, 
including Britain. Red Water is one of a series of Protozoan 
parasitic diseases conveyed to different domesticated animals by 
different ticks, the parasites invading and destroying the red 
blood corpuscles of the host. In Britain bovine Red Water, as 
pointed out by Stockman,* is also conveyed by another tick 
named Heemaphysalis cinnabarina var. punctata. This tick is 
widely distributed over Europe (it is found also in Asia and 
Africa), and has been taken on sheep in England and Wales. It 
has a wider range of hosts even than I. ricinus, having in Europe 
been recorded from sheep, ox, deer, goat, horse, hare, hedgehog, 
bat, missel-thrush, partridge, curlew, viper and lizard. 

Hfcmaphysalis differs from Ixodes ricinus in several respects, 
not too difficult to follow ; its hind margin is festooned, that is, 
divided up into squarish areas, and the anal groove does not pass 
in front of the anus but behind it. 

Ticks in Scotland have not been worked intensively. There 
is an interesting field of study for one keen enough and with 
leisure for field work. The question of the tick in relation to 
Looping 111 has not really been settled and is bound to come up 
again. The farmer, the veterinarian, the student of pathology 
and animal disease would find the ticks of Scotland a useful and 
engaging study, and the specific differences in the various stages 
of larva, nymph, adult male and adult female will fry the mettle 
of the keenest systematist. 

Harvest Iffites (Trombidiida’) or Berry Bugs. — This is a 
family of mites red in colour, some being a beautiful velvety red 
— “ gorgeous as cardinals,” as some one has said — others 
darker. The mandibles are pointed or claw-like and can wound, 
and there are prominent five-jointed palps. There is in the adult 
a distinct front region, the cephalo- thorax, follovved by the mucK* 
larger abdomen; body and legs are covered with bristles or 
plumose hairs. On each side of the cephalo-thorax are two eyes. 
The eight legs end in two small claws. The adults do not trouble 
man or the larger animals, but seem to feed upon insects of 

* TtdtB) Nuttall and Warburton, i>art ii, p. 301, 

« Liaflet No. 145, Ministry of Agriculture. 
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different orders, includii^ plant-lice. The females lay their eggs 
on the ground among herbage and from these hatch six-legged 
larvsB. These minute larvae are parasitic upon insects, but 
probably while waiting in numbers on grass and other herbage for 
insect hosts, they may swarm on man and domesticated animals, 
their presence inducing great irritation. In Europe and also 
abroad the larvae are very troublesome pests and have well-known 
common names. With us they are ^own as harvest mites or 
berry bugs. Workers in the fields become immune in time and 
people vary much in sensitiveness. An entomological friend of 
mine, after a day’s insect-hunting in the East United States 
(the American berry bugs are no bigger than ours), was so badly 
attacked by the larvae that large blisters were raised over his leg 
from knee to ankle and he was laid up for a fortnight. The larvae 
can force their way through stockings; they do not bury them- 
selves in the skin, although they are said to make their way 
sometimes into the hair-follicles and sweat glands. Whether the 
larvae that attack man are able afterwards to complete their 
development is in dispute, but in normal conditions the six-legged 
larva, after a moult, appears as an eight-legged nymph, this 
nymph stage being preparatory to the adult. 

The larval berry bug in Britain is named Leptus autumnalis, 
whose adult stage is known as Trombidium holosenceum. The 
adult in addition to the characters given above is recognisable by 
the anterior region — the combined head and thorax — carrying 
the two front pairs of legs, while the abdomen carries the two 
hind pairs of legs. Complaints regarding the Leptus larvse 
reach me most commonly in late summer and early autumn. 
Leptus is troublesome all over the country, but the south-eastern 
counties of Scotland have more than their fair share of the mite. 
The larvffi puncture the skin, and the red blisters give rise to so 
much irritation and discomfort that workers are disinclined for 
harvest work and gardeners and owners of fruit gardens dare not 
pluck their own fruit ; my correspondence tells me of holiday- 
makers who, because of this mite worrying their young people, 
have given up then* rooms and cot short their holiday. 

The Leptus larvse may swarm in summer and autumn in long 
grass, bracken, nettles, gooseberry and currant bushes, raspberry 
canes and beans, and from these plants pass to human beings — 
women and children are specially sensitive — and to such animals 
as the horse, ox, dog, cat, hare and rabbit. Attack may persist till 
October and even later in shady places under trees not reached 
by frost. Dogs, especially hunting dogs, harbour the parasites 
on nose, head, belly said feet. On the cat they give rise to 
wounds at the root of the tail and on the feet between the claws. 
Dr. Johnston in the History of the Berwickshire Naturalists’ 
Club quotes a correspondent regarding this mite, thus : “In 
the worst case I have ever seen, that on a horse, the skin seemed 
exactly as if it had been rubbi^ with a liquid blister.’’ In the 
Continental and American literature chickens and fowls are 
named as being much annoyed by the berry bugs fixing them- 
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selves at the base of the feathers and burying their mouth-parts 
in the skin. 

Treatment. — ^Irritation is relieved by a salt water bath or by 
bathing in water to which ammonia has been added, or a hot 
water oath with abundance of soap. Ammonia touched on the 
itching and smarting part is effective. As a preventive some 
dust sulphur down the inside of their stockings. To prevent 
the mites from ascending the leg field workers bind tarred twine 
round their ankles. 

Fowl Mites (Dermanyssidcp) . — ^Here comes the Red or 
Chicken or Poultry Mite (Dermanysstis gallince), often a great 
pest in a poultry house, where its presence may be indicated by 
the specks of black and white excrement — ^if the mites are 
numerous — and by the falling away in condition and egg laying 
owing to irritation and loss of blood, for this mite is throughout 
its life a blood sucker. The Devmanyssus mite measures inch 
in length, and is grey or grey yellow in colour when fasting, but 
red when gorged with blood, hence a popular name, the Red Mite. 
The wounds are made by the mite’s mandibles, which differ 
somewhat in the two sexes, those of the male being claw-like 
and in the female stiletto-like. The mites rest in the daytime 
in crevices in the roosts or in cracks in the wall, where careful 
looking — in mass infestation — may reveal clusters of resting 
mites and their eggs and the pale moulted skins of the larval 
mites. At night the mites swarm on to the fowls for feeding 
purposes, and when they have finished their meal — ^in a night 
but sometimes longer — leave the host for their shelter places. 
Sometimes the mites can be found worrying sitting hens in the 
daytime. 

The shelter places of the mite are the breeding places. Pair- 
ing takes place and eggs are laid ; the eggs hatch into six-legged 
larvae, which in time moult into an eight-legged stage which 
after another moult yields the adult. In favouring conditions 
of temperature and a certain amount of moisture and darkness, 
development is rapid, so that a life-cycle can be completed in 
from a week to a fortnight. Dermanyssus gallime can survive 
for several months in the poultry house in the absence of birds. 

Treatment. — ^Keep houses dry, and exposed as much as 
possible to the light. 

Clean away all rubbish — ^the mites often collect in litter — 
and spray perches and walls with paraffin or paraffin emulsion or 
with a 5 per cent, solution of creolin. 

Linguatula lanceolata (Pentastoma tcenioides) .—The Lingua- 
tulids — from the shape of the adults sometimes known as ^ 
“ tongue worms ” — form a curious outlying set of uncertain* 
Arachnids. They are interesting from their degraded structure 
and their curious life history. One of them, Linguatula lanceolata, 
came to me recently taken from the nostril of a fox-terrier, 
which till the removal of the parasite had been showing signs of 
much irritation and discomfort. 

The adult is made up of a series of rings, the female measuring 
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three inches and over in length, the male less; the elongated 
ringed body — suggestive of a worm (tfenioides means like a tape- 
worm )■— is broadened out and rounded in front, the hind part is 
thinner and tapering. On each side of the mouth is a pair of 
retractile hooks. The adult is found in the nasal fosstp of the dog 
(it has been taken in horse and sheep and man). 

Eggs reach the outside in the mucus from the catarrh due to 
the presence of the parasite. They may fall on pasture or feeding 
ground and be taken up by some herbiverous animal, in the 
stomach of which they hatch, yielding a larva with rounded body, 
a primitive piercing apparatus, and two pairs of lateral hooked 
legs. This larva bores through the wall of the gut and becomes 
encysted in some organ, e.g. liver or lungs, where it undergoes 
changes that result in a stage more closely resembling the adult. 
Maturity is only attained when the parasite reaches the dog’s 
nostril. How the nostril is reached is still somewhat uncertain. 

The presence of the parasite in the nasal cavity of the head 
causes irritation, sneezing, interference with respiration; the dog 
keeps rubbing its nostrils with its paws. 

The larva situated in some internal organ is out of reach of 
treatment. In the abattoir organs containing the parasite should 
be condemned. 

Affected dogs should be kept off pastures. To relieve them 
ammonia or benzine may be injected up the nostril. In time 
the parasite — or parasites, for there can be several in the nasal 
cavity — ^is passed out of the dog’s nostril and relief and recovery 
follow. 


THE RELATIVE VALUES OF VARIOUS 
GRAIN MIXTURES FOR CHICKS. 

H. P. Nrwbioin, N.U.I)., 

Edinburgh and East of Scotland College of Agriculture ; and 

R. G. Linton, M.R.C.V.S., 

Dept, of Hygiene, E&yoU Dick ( Veterinary) College, 

In an earlier paper (1) it was indicated that when chicks were 
offered a mixture of grains they showed a marked preference for 
some and an equally definite distaste for others. The foods used 
for the trial were : — canary seed, millet (Panicum miliaceum), 
dari and hemp, which were given in the natural undecorticated 
state, split lentils and peas, kibbled maize and wheat, polished 
rice, groats and linseed. These foods were selected because 
they were found to be the most common constituents of com- 
mercial chicken grain mixtures (2). In a record of that experi- 
ment we showed that millet, canary seed, dari and hemp (the 
last named being found to be more eagerly consumed during the 
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winter than in the summer) were the most attractive foods, that 
lentils, peas, maize and linseed were the least popular (the 
quantity of linseed eaten was negligible), and that the remainder, 
rice, groats, and wheat, took intermediate places in selection. 

It was decided to carry out a feeding trial with chicks to 
determine if possible (a) whether the seeds chosen in the previous 
trial had a higher nutritive value than a mixture of the seeds 
that were not eaten by the birds, and (b) to collect information 
for a 8(dieme to ascertain the best grain mixture for young 
chicks. 

On April 3rd, 1928, 51 sex-linked cockerels (Brown Leghorn 
— liight Hiissex) with 9 Brown Leghorns were divided into three 
groups of twenty, there being three Browui Leghorns in each 
group. Tlie chic'ks were placed in brooders on grass, the runs 
being contiguous so that the birds were kept under the same 
conditions as regards soil, grass and exposure. The seeds given 
in the three grouf)s were ; — 


Group 7. 

Group //. 

Group IIL 

Daii. 

Dari. 

Groats. 

Millet. 

Millet. 

Lentils. 

Canary. 

Canary. 

Rice. 

Hemp. 

Hemp. 

Peas. 

Qroats. 

Wheat. 

Rice. 

Lentila. 

Peas. 

Wheat. 

Maize. 


Maize. 


The dari, millet, canary seed and hemp were given in the 
natural undecorticated state. The foods were carefully mixed 
in equal proportions by weight and the chicks were given a 
liberal supply, weighed out to them daily and increased periodi- 
cally, so that they had as free choice of the various seeds as w’as 
practicable. The grains were put into shallow’ open boxes. The 
birds were WTighed in groui)s every fifth day and the residual food 
w’as sent to the laboratory daily, where it was cleaned and 
weiglied in order to record the weight of food consumed. This 
method of feeding was continued for 55 days, and then on June 
fith the grain mixture w’as stopped. 

There w^as one death in Group 11 on April 18th and one in 
Group 111 on April 28th ; the records of growth and of daily food 
consumption are averages based on the number of birds alive 
in each group on the day of recording. 

The mixed foods of each group were found to haxe the follow- 
ing composition : — 

TABLE 1. 



Moisture. 

Crude 

Protein, 

Ether 

Extract. 

N. Free ! 
Extract. i 

Fibre. 

Ash. 

Group I . . . 

9*56 

1675 

6-60 

61-11 ! 

4-20 

2-78 

Group It 

10-32 


9-70 

53 46 1 

7-70 

8-96 

Group III 

10-10 


2-93 

67-49 

1‘03 

1-85 
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At the beginning of the trial the average weight per chick 
in each group was : — Group I, 38’2 grams ; Group 11, 88'6 
grams; and Group in, 38*6 grams. It became evident within 
a fortnight after hatching that the chicks of Group I were thriv* 
ing better than thoce in the other two groups, and that the birds 
in Group II were not doing so well as those in Group III; 
throughout the experiment with the grains this order was main- 
tained. On the 55th day when the grain mixture was stopped 
the average weight of the chicks in Group I was 550 grams, 
showing a gain per chick of 511*8 grams ; in Group II 445 grams, 
a gain of 406*4 grams per chick; and in Group III 520 grams, 
the average gain per chick being 481*4 grams. 

It is therefore obvious that the complete mixture of 

grains given to Group I was the best diet judged by 

capacity to produce live weight increase. Bation No. II 

composed of dari, millet, canary seed and hemp, which in 

the previous trial the chicks preferred to the other seeds, 
apparently failed to justify the birds’ choice of food ; nevertheless 
it is clear that the addition of these four seeds improved the diet 
of Group III, inasmuch as the combined diets of II and III 
given to Group I produced the beat results. While the periodic 
weighings gave definite evidence of the superiority of the 
mixture, it was easily possible by a mere inspection of the three 
groups of chicks in their runs to say which lot was doing better 
than another, the difference in appearance being so marked. 

The amount of food consumed per chick, the total gain in 
weight for the period 5th to the 32nd day inclusive, the average 
daily gain in weight, and the quantity of food consumed per 
gram of live weight increase is given in Table II. r 


TABLE II. 



Average 
total gain 
per chick. 



Pood consumed 


Food 

consumed. 

Average 
daily gain. 

per gram of 
live weight 
increase. 


grams. 

grams. 

grams. 

grams 

Group I 

190-8 

478 

6-8 

2-48 

Group II 

189-0 

858 

4*9 

2-54 

Group III 

169-8 

1 

440 

6-0 

2-59 


After the 55th day, when the grain feeding was stopped, the 
birds were given a dry mash of proved utility composed of : — 


Ground "Wheat ... 
Maize Meal 
Sussex Ground Oats 
Alfalfa Meal 
Meat and Bone Meal 


... 36 
... 20 
... 30 
... 10 
... 6 


100 
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and having the following chemical composition : — 


TABLE III. 

Percentage Composition of Dry Mash. 


Moisture. 

Crude 

Protein. 

Ether 

Extract. 

N. Free 
Extract. 

Fibre. 

Ash. 

11-87 

12 69 

4-66 

1 

60*62 

6*76 

8*50 


Throughout the experiment each group was allowed separated 
milk ad lib. in accordance with the usual custom of chicken 
rearing. The amount of milk consumed by each group was not 
recorded, but it was noted that Group I drank very much more 
than either Groups II or HI. 

Groups n and III failed to make up on Group I, even though 
the trial was continued to the 117th day, thus emphasising the 
importance of suitable feeding in the earliest stages of life. 

The change of diet, however, had a definitely beneficial effect 
on Group ll ; in fact the average daily live weight increase, 
taken over a period of the first 30 days after the change of diet, 
was slightly greater than that of Group III. This is shown in 
Table IV. 

TABLE rV. 


Record of Growth from the 55th to 85th day. 



Average 

Average 

Total 

Average gain 


weight on 

weight on 

Average 

per chick 


65th day. 

85th day. 

gain. 

per day. 


grams. | 


grams. 


Group I 

664 

956 

401 


Group II 

149 


381 


Group III 

522 


878 

12*6 I 


The relations of the groups to one another as regards food 
consumption is similar to those of the live weight increases, and 
apparently, therefore, the increase in weight was in direct pro- 
portion to the quantity of food consumed and not to any 
particular merit in the foods themselves, except that the com- 
position of the foods may be a factor in satisfying appetite. 

Summary. — (1) When the food of newly-hatched chicks was 
limited to mixed “ grains ” and separated milk, a mixture of 
dari, hemp, millet, canary seed, groats, rice, lentils, peas, wheat 
and maize gave better results, judged by live weight increase, 
than either mixture of dari, millet, canary and hemp or of groats,*- 
lentils, rice, peas, wheat and maize; a mixture of groats, lentils, 
rice, peas, wheat and maize gave better results than a mixture 
of dari, millet, canary and hemp. 

(2) After the groups of chicks had been fed on the grain 
mixture for 55 days and then given a dry mash of known utility, 
the two backward groups failed to make up on the beat group, 
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thus emphasising the importance of soitable feeding during early 
life. 

(3) A feeding trial with a mixture of dari, hemp, millet and 
canary seed apparently failed to justify the birds’ selection of 
these shown in a previous paper. 

Bsfichences. 

1. The Palatability of Certain Seeds to Chicks H. F. Newbigin and R. G. Linton, 
The See^h Journal of Agnculiuie^ vol x. No. 4, October 1927, 

2. The Composition of Poultry Mixed Grains. R. G. Linton. The Seotii^ Journal 
qf Agriculture, vol. viii, No. 4, October 1926. 


MILK SUBSTITUTES IN THE REARING 
OF CALVES. 

J. B. Orb, D.S.O., M.C., M.D., &c., and 
A. Crichton, M.A., B.Sc., 

ItoioHt Uesearch Institute, Aberdeen ; and 

Prof. E. Shearer, M.A., B.Sc., and Miss M. Speedy, C.D.A., 

Edinburgh and East of Scotland College of Agriculture, 

In common practice it usually takes from 100 to 150 gallons 
of milk to rear a calf. In farms where there is an ample supply 
of separated milk as a by-product in butter making, its utilisation 
for calf rearing is economical, and as the niarket value for 
separated milk is low, there is no reason to stint the amount of 
milk given to the calf. In ca,se8, however, where all the milk 
can be sold as whole milk, the amount used in rearing calves 
is a matter of economic importance, and it is necessary to cut 
down the amount of milk consumed to the lowest level compatible 
with health and satisfactory rate of growth. 

As milk IS the natural food prepared by nature for the calf, 
it would not be expected that substitutes would give as good 
results. But the value of milk depends upon the fact that all 
the essential nutrients required for building up the bones and 
tissues of the calf are present in the exact amounts and propor- 
tions required by the young animal. Hence the more nearly the 
composition of milk substitutes approximates that of milk the 
better will be the results obtained in health and rate of growth. 
Maynard and others in America obtained satisfactory growth 
by substituting for part of the milk ration a gruel, made up 
without reference to the composition of milk, but which con- 
sisted of easily digestible protein substances together with added 
mineral matter. By this method they were able to cut down 
the total amount of milk consumed by a calf to about 50 gallons. 

The meals commonly used for calf -feeding are, if milk be 
taken as a standard, usually very badly balanced, being deficient 
in certain essential nutrients. In order to determine whether 
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by bdiaiiciBg up with approj^^iate supplements the meals usually 
fed to calves could be improved, certain experiments were carried 
out in Edinburgh and Aberdeen, It was thought that if these 
meals used as substitutes could be improved, the amount of milk 
required to raise a calf could be considerably reduced. 

In these experiments the basal ration for the first few weeks 
consisted of oatmeal and linseed meal made into a gruel, and 
afterwards crushed oats and linseed cake with hay ad lib. This 
was taken as a diet which would be commonly fed to calves 
during and after weaning. Compared with milk, this ration is 
deficient in good protein and mineral matter and probably also 
in certain vitamins found in milk. A supplement consisting of 
an appropriate protein and mineral mixture and cod liver oil 
was used to make the composition of the ration more like that 
of milk. 

The protein and mineral mixture was as follows : — 

Blood meal ... 10T8 parts. 

Chalk 2*40 „ 

Potassium chloride ITS ,, 

Steamed bone flour ... ... ... 0*66 , , 

Sodium chloride 0*50 ,, 

Ferric oxide 0*10 ,, 

Potassium iodide ... ... ... 0*01 ,, 

The above mixture was added to the meals in the proportion 
of 7*5 parts of the mixture to 100 parts of the meal. The cod 
liver oil was fed at the rate of I ox., rising after eight weeks to 
J oz. per head per day. 

Experiment I.— Edinburgh. — The object of the experiment 
was to determine the effect of this addition to the basal ration 
on calves receiving only 50 gallons of milk per head. As a control 
or standard in which the optimum rate of growth might be ex- 
pected, a group of calves was given 150 gallons of milk per head. 
The groups in the experiment were therefore as follow^s : — 

Group A. — 150 gallons whole milk per head weaned on to the 
meals. 

Group B. — 50 gallons whole milk per head weaned on to the 
meals. 

Group C. — 50 gallons of whole milk per head w'eaned on to the 
meals plus the supplement of protein and mineral mixture 
and cod liver oil. 

In each group there were five calves seven to ten days old at 
the beginning of the test. The animals were fed indoors. They 
were allowed out for short periods for exercise but were ndt 
allowed to graze. The test is, therefore, a test on indoor feeding. 

In the first four weeks all the groups received the same 
amount of milk. From the fifth week onwrards the milk allow- 
anoe to Groups B and C was rapidly reduced, and by the end of 
the seventh week the total allowance of 50 gallons per bead had 
been consumed. From then onwards the calves of Group B 
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received only the ration of linseed meal and oats with hay ad lib,, 
and the calves in Group G the same ration plus the supplement. 
In Group A the milk continued to be fed until the eighteenth 
week, by which time the allowance of 150 gallons per head was 
consumed and the ration became the same as Group B, i.e. 
linseed, oats and hay. 

The test was run for 175 days, by which time it was obvious 
that the calves in Group B, i.e. low milk and no supplement, 
were in a greatly inferior condition to those in the other two 
groups, and additions were made to the ration. As this altered 
the nature of the experiment, the further results need not be 
considered here. 

The following table gives the average gain in weight for (o) 
the four weeks period when the animals were all receiving the 
same amount of milk ; (6) for the next fourteen weeks when the 
milk feeding was continued in Group A and cut off in Groups 
B and C after three weeks; and (c) for the remaining seven 
weeks when the groups were on the same ration except that the 
supplement was fed to Group C. 


Average gains in weight in lbs. 



Giiorp A. 

Group B. 

Group C. 

First 4 weeks. 

150 gallons of milk 
{ ration. 

50 gallons of milk 
+ ration. 

50 gallons of milk + 
ration -f supplement. 

All receiving same 
amount of milk ... 

35 

38 

34 

Next 14 weels. 




Milk continued in A. 
Cut off ill B and C 
after 3 weeks ... 

174 

105 

143 

Next 7 weeks. 




A and B— ration only. 
C — ration + supple- 
ment 

48 

1 

43 

97 

Average gain over 
whole period ... 

257 

186 

274 


The result is shown in the accompanying graph. 

It will be seen that when the milk was reduced and finally 
cut off in Groups B and C there was an immediate fall in the 
rate of growth as compared with Group A. After a few weeks, 
however, Group 0, receiving the supplement, recovered and 
began to grow at the same rate as Group A, receiving the milk. 

When the milk was cut off from Group A, the rate of growth 
in Groups A and B, both on the same ration, became parallel, 
and at a slower rate than that of Group C, receiving the supple- 
ment. By the end of 25 weeks this group receiving the supple- 
ment had made good all the leeway, and the animals were actually 
on an average 17 lbs. heavier than those in the group which had 
received the 150 gallons of milk. Unfortunately no weighings 
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were carried out during the period ^Ist September to 11th Novem* 
her, so that the curve for Group A shows a decreased rate of 
growth before the milk feeding was actually stopped. The latter 
part of this cmrve is therefore dotted. 

Exponent IL— Bowett IsBtitate.— A similar experiment 
was carried out at the Bowett Institute, where, however, owing 
to lack of accommodation it was impossible to have more than 
six calves, which were divided into two groups corresponding 
with B and C in the above test. This experiment, therefore, 
merely tested the effects of the supplement. The number of 
animals is too small to give reliable results. The data, however, 
may be quoted in confirmation of the larger test at Edinburgh. 


Weights in lbs. 


1 

Pen a. 

Pin B. 


Basal. 

Basal + supplement. 

Average initial weight per oalf 

80 

80 

Average weight after 181 days 

218 

242 

Average gam i)er calf 

183 

162 


At the end of the 1.31 days it was obvious that the animals in 
Pen A were in a markedly inferior condition to those in Pen B, 
and the test was terminated at this stage. 

Experiment m.— Edinburgh. — This experiment was carried 
out to determine whether the beneficial results which had been 
obtained with the supplement in the above two experiments in 
indoor feeding would be obtained in the case of calves kept out- 
doors on good pasture in summer. 

One group of ten calves received the oatmeal and linseed meal 
ration only. Another group of ten received the supplement mixed 
with the meals. Both groups received the same amount of milk 
viz ; 50 gallons per head. 

The test was continued for 58 days, after which the calves 
were taken inside. The following table shows the average rate 
of gain in the two groups : — 


Weights in lbs. 



Gkoup a. 

Group B. 


Basal. 

Basal + supplement. 

Average initial weight per oalf 

158 

159 

Average weight after 58 days 

241 

248 

Gain per oalr 

88 

89 


It will be seen that although there is a slight effect of the 
supplement, it is nothing like so marked as in the case of indoor 
•v^inter feeding. This is the result which would be expected as 
the composition of good pasture is very similar to that of milk, 
so that the pasture would make up the deficiencies in the meal 
ration. 
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Pftlestiiie Sacperiawntf. — ^In certain calf feeding experiments 
in Palestine carried out by Mr. John Crichton of the Bowett 
lostitate, in udiich the same supplements were tested, it was 
found that by the use of these supplements it was possible to 
cut down the milk given to calves from 100 gallons to 50 gallons 
and yet obtain equally good results with the calves. The follow- 
ing table shows the result of one of the experiments carried 
out : — 

Weights in Kilograms. 


Average initial weight per calf ... 

Average weigiit after 130 days 

Average gain per calf . 1 

i 

Group A. 

Group B. 

Basal + 100 gallons 
milk -f supplement. 

Basal + 50 ^Uons 
milk 4* supplement. 

29*8 

99 0 

69*7 i 

29 8 

98*5 

69*2 


Where the supplement, however, was not used, the rate of 
growth of the calves slowed dowm and the animals became 
unthrifty. In those Palestine experiments the animals were 
allowed outside but received no green food. 

The Effects of Supplements on Animals in Later Stages of 
Growth. — Reference should be made here to other four tests 
which were carried out in Aberdeenshire and Dumfriesshire to 
determine whether the results obtained on young calves by the 
use of this supplement would be obtained on older animals. 
Three of these tests were carried out at farms. Mr. Durno of 
Crichie, Mr. Kirkpatrick of Sanquhar and Mr. Maitland Mackie 
of Tarves kindly provided the animals, accommodation and food- 
stuffs. 

In one test with half-grown animals which came off veiy 
poor pasture and were in poor condition at the beginning of the 
test, a definite positive result was obtained by the use of the 
supplement. In three other tests, however, in which the animals 
were in good condition at the beginning, no definite result was 
obtained dming the short period of the test. These negative 
results are referred to here in order to emphasise the fact that 
supplements such as the above may give excellent results in very 
young animals, but may give no result in older animals. This 
is due to the fact that in older animals the requirements for the 
constructive material contained in the supplements are relatively 
less than in younger animals which are growing at a faster rate 
in proportion to their body weight. 

In these preliminary experiments whole roilk was used 
because it is the natural food of the calf, and it was desired to 
get as near as possible to the optimum rate of growth in the 
control group. In actual practice, of course, separated milk 
which contains all the constituents necessary for bone and tissue 
formation could be substituted for whole milk after a short 
period following birth. In feeding tests with young school 
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children the results with separated milk were almost as good as 
those with whole milk. 

Oondiuioiis. — (1) The addition of appropriate supplements 
of protein, minerals and cod liver oil improves an oatmeal and 
linseed ration fed to young calves. 

(2) By the use of such a supplement the quantity of milk 
required to rear a calf can be reduced. 

(3) The maximum beneficial effect of this supplement was 
noted in the case of young animals fed indoors during the winter. 
In young animals grazing on good pasture little effect of the 
addition of the supplement was noted, the pasture supplying all 
the constructive material required. 

(4) In the case of half-grown animals off good pasture the 
effect of adding the supplement to the ration was negligible. 

Note . — The authors are indebted to Mr. J. S. Thomson, 
Bowett Eesearch Institute, for preparing this paper for publi- 
cation. 


GERMICIDES AND ANTISEPTICS. 

James F. Malcolm, M.Sc., N.D.A., N.D.D., 

JVtst of Scotland Agricultural College, 

Manx chemical substances even in low concentrations are 
harmful to bacteria. Some rapidly bring about their destruction 
and are accordingly termed germicides, bactericides or disin- 
fectants. Others, not so powerful, check the growth and inutipli- 
cation of germs and even destroy their cells, but have little or no 
effect on their spores ; they prevent sepsis (putrefaction) and are 
therefore termed antiseptics. Some antiseptics are used for the 
preservation of food and must necessarily be non-poisonous to 
human beings in the concentrations in which they are used. 

The effect of germicides and antiseptics on bacteria varies 
widely according to conditions and no hard and fast line of dis- 
tinction can be drawn between them. Under certain conditions 
a solution may have a germicidal action, destroying all forms of 
bacterial life, including spores; under other conditions it may 
have an antiseptic action, merely preventing growth. For these 
reasons the term antiseptic is used in the following notes in 
referring to a germicide and disinfectant as well as to an anti- 
septic. 

Factors influenoinir the Action of Antiseptics — The action 
of antiseptics on germs is influenced greatly by many factors, 
and such substances can be used effectively only when these 
factors are taken into consideration. The fact that a substance, 
such as lysol, is labelled disinfectant merely indicates that it will 
destroy all fimns bacterial life provided it is used under certain 
oondi'dmis. 

^]%e higher the concentration of an antiseptic up to a point 
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the more harmful it generally is to bactma. A substance in 
dilute solution may even act as a stimulant to bacteria, whereas 
in stronger solution it acts as a preservative and in still stronger 
solution as a germicide. The harmful action, however, is not in • 
proportion to the concentration. A 10 per cent, solution of such 
a substance is not necessarily twice as effective as a 5 per cent, 
solution. In some cases it is more than twice as effective, in 
other cases less. Two substances therefore may have the same 
antiseptic power at one concentration and different powers at 
another. If watery material, e.g. liquid excrements, is being 
sterilised, the antiseptic should be used in much higher concen- 
tration or in much larger quantity to compensate for the diluting 
effect of the water. 

In some cases the strength of the antiseptic is increased by 
mixing it with others, so that a solution of say 5 per cent, of the 
mixture is more powerful than 5 per cent, solutions of each sub- 
stance separately. It is, however, better in practice to avoid 
mixing different antiseptics, as reactions may result which pro- 
duce substances of little or no antiseptic value. 

The strength of some antiseptics, for example, chlorine, 
sulphur dioxide and formaldehyde, is greatly increased by the 
presence of water, provided it is not in excess. Most antiseptics 
are much more powerful in aqueous solution than in glycerine, 
vaseline or oil. A solution of carbolic acid in water is much more 
powerful than carbolised oil or vaseline. It is of considerable 
interest that the strength of an antiseptic is not reduced by 
mixing it with lanohne, owing perhaps to the fact that the 
latter contains water intimately mixed with the fat. An alcoholic 
solution of an antiseptic is generally much less harmful to germs 
than an aqueous solution, in spite of the fact that alcohol itself 
has mild antiseptic properties. Moreover, the antiseptic power 
of the alcohol is generally reduced by the presence of dissolved 
substances. The antiseptic action of a solution of carbolic acid 
or corrosive sublimate in methylated spirits is due chiefly to the 
alcohol, such a solution being scarcely more powerful than the 
spirits alone. 

The antiseptic action of a substance may be greatly affected 
by the reaction of the material in which the germs occur, and 
therefore for general disinfection work antiseptics, such as lysol 
and cresol, which are not greatly affected in this way should be 
used. 

When the material in which the germs occur consists largely 
of organic substances, especially proteins, as in the case of 
excrements, blood and suppurative matter, much of the anti- 
septic may enter into physical or chemical combination witb 
these substances and thereby be rendered inert. Moreover, 
insoluble products may be formed, for example, as a result of the 
action of corrosive sublimate on proteins, which may prevent the 
still uncombined and therefore still active antiseptic from reach- 
ing the germs. While most antiseptics are rendered less effective 
by the presence of such organic substances, some are affected 
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more than others. Mercuric chloride, chlorine and iodine are 
affected much more than carbolic acid and lysol. In disinfecting 
such material a suitable antiseptic, such as lysol or saponified 
cresol, should be used in high concentration and in excess, and 
intimately mixed with the material to ensure that it reaches all 
the germs. 

The presence of grease aroimd the germs may prevent the 
antiseptic from reaching them, miless it is capable of dissolving 
or emulsifying fat. Soap has little antiseptic power, but it is 
included in some antiseptics, for example, lysol, as it enables 
them to emulsify grease and thus reach the germ. 

It is very difficult to disinfect solid matter if antiseptics do not 
readily penetrate into its substance. 

Higher temperature generally increases the power of an anti- 
septic, wliich may become two or three times as powerful with a 
rise in temperature of 10° . If the temperature is above that at 
which the germs grow best, its effect is more marked, as it then 
not only increases the action of the antiseptic but has a directly 
harmful action on the germs. For disinfecting purposes, there- 
fore, it is generally better to use a hot solution or emulsion of an 
antiseptic. The higher its temperature the less need be its con- 
centration. 

When germs are exposed to the action of an antiseptic, the 
death-rate is very high at first, and then becomes gradually lower 
until all are destroyed. The greater the number of germs in the 
material the higher should be the concentration of the antiseptic, 
or the longer should the material be exposed to its action. In 
the case of most disinfectants the strength of solution and amount 
used should be such as to destroy all the germs in the material 
under treatment w’ithin two hours, otherwise some germs may 
survive. If tlie material cau be exposed only for a short time 
to the disinfectant the latter must be used in higher concentration 
or at a higher temperatm-e. 

Germs differ considerably in their resistance to antiseptics 
according to species, strain, condition, &c. If they are in an 
enfeebled condition owing to age or unfavourable environmental 
conditions, for example, exposure to sunlight and presence of 
excess of their own excretions, they are more easily destroyed. 
Spores are extremely resistant and constitute one of the greatest 
problems in disinfection, especially in connection with the dis- 
infection of the skin and wounds. They may not be affected by 
even highly concentrated solutions of the weaker antiseptics such 
as boracic acid, alcohol, and carbolic acid, A saturated solution 
of carbolic acid, has little or no effect on anthrax spores. An 
antiseptic therefore should be used in much stronger solution or 
in much greater amount to disinfect material, such as soil and 
dung, in which sporing germs are likely to be present. Two 
, kinds of bacteria may be similar to each other in their resistance 
to ope antiseptic, yet quite different in their resistance to another. 
Moreover, two antiseptics may be equally effective in the case of 
one germ, but not in the case of another. Some antiseptics aie 
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especially effective against certain germs and are therefore said 
to be selective in action. Salvarsan, an wganic compoond of 
arsenic, for example, is especially effective against the gOTStts 
causing syphilis and yaws. 

The antiseptic power of a substance is increased greatly when 
it is readily absorbed by germs. Some antiseptics are more 
readily absorbed in dilute solution than in highly concen- 
trated, so that their antiseptic power is not in proportion to their 
concentration. As a result of the action of physical factors an 
antiseptic, such as cresol, may be more powerful in the form 
of an emulsion in water than in solution. In such cases the 
finer the emulsion the more powerful is the antiseptic. 

The SvitabUity of an Antiseptic. — ^The suitability of a sub- 
stance for antiseptic purposes depends greatly on the circum- 
stances in which it is used. 

A general disinfectant should be so powerful that it has a 
rapid germicidal action even in highly diluted solution. It is 
possible to vary the strength of such a substance according to 
conditions, for example, tlie material being disinfected. More- 
over, smaller quantities of it are required, so that it is more 
convenient for handling and storing and costs less to transport. 

It should be readily soluble in water or capable of producing 
a uniform and very fine emulsion in it. In the latter case the 
antiseptic should not separate out from the water on storage or 
at low temperatures, otherwise if large quantities are being used 
it may be difficult to bring it back again into a fine emulsion. 

The antiseptic should not readily undergo changes which 
would lessen its power, even when heated to 100° C. Such a 
substance can be used in hot solution with consequent increase 
in its efiBciency. 

An antiseptic is more effective for ordinary disinfecting 
purposes if, as in the case of lysol and saponified cresol. it can 
attack grease, and if its pi'vver is not greatly reduced by the 
presence of acids and alkalies, proteins and other substances. Its 
uses are greatly limited, especially as a household disinfectant, 
if it is caustic or corrosive, if it damages or discolours cloth and 
other fabrics, and if it acts on dyes. Materials such as textile 
goods, clothing, bedding and carpets constitute a difiBcult 
problem in disinfecting. 

Many disinfectants, especially those prepared from coal tar, 
e.g. carbolic acid and cresol. are liable to vary in composition, 
and care should be taken when purchasing them to obtain reliable 
information of their purity and strength. 

Most of the powerful antiseptics are highly poisonous to the 
higher animals. Corrosive sublimate and others are so extremely • 
poisonous that they should not be used for domestic or farm 
purposes. For the purification of drinking water only relatively 
non-poisonous antiseptics can be used, especially those which 
readily become converted under natural conditions into harmless 
substances, as in the case of hydrogen peroxide and bleaching 
powder. 
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The ideal antiseptic for destroying germs occurring on or in 
the animal body would be one which was harmless to the latter. 
Oreat use could be made of such a substance in the treatment of 
septic wounds and diseases caused by germs, especially those 
diseases for which it is impossible to build up* the resistance of 
the body by vaccines and anti-sera. Most of the powerful anti- 
septics are quite as harmful to the living tissues of animals as to 
bacteria, although to destroy the former a much larger amount 
is necessary. A few, however, e.g. acriflavine, are much more 
harmful to bacteria. A few antiseptics have such a marked 
selective action for certain disease producing germs that they 
can be injected in sufficient quantities into infected tissues to 
destroy these germs without appreciably injuring the tissues. 
Thus salvarsan can be used for the treatment of syphilis 
and yaws, quinine for malaria, and trypan blue for red 
water in cattle. Powerful antiseptics, such as lysol, can be used 
for cleansing the skin and infected wounds, the strength used 
being sufficient to destroy non-sporing germs in five minutes. 
They should not, however, be used as dressings, because if left 
for a time in contact with the skin or wound, they hinder the 
healing processes and even destroy the tissues. In the dressing 
of septic wounds antiseptics are used which are relatively harm- 
less to the body tissues in the concentrations employed, e.g. 
boracic acid, tincture of iodine, eusol, iodoform and the flavines. 

Antiseptics by checking putrefaction prevent the formation 
of bad odours. Some, however, can absorb or destroy foul- 
smelling substances and are therefore e.specially useful for disin- 
fecting disjecta. Charcoal and many other deodorants have no 
antiseptic power. 

Many powerful antiseptics, e.g. the salts of silver and gold, 
are too costly to be used except for special medical purposes. An 
expensive substance, provided it has very powerful antiseptic 
properties, may in the end be a cheap disinfectant, owing to the 
fact that it can be used in very weak solutions. It does not, 
however, follow that the more expensive a substance is the 
greater is its antiseptic power. 

Some Ckimmon Antiseptics. — Hydrogen peroxide readily 
breaks down, yielding nascent oxygen to which its antiseptic 
properties are due. It is a useful household disinfectant as it is 
non-corrosive and relatively non-poisonous to higher animals. 
A 1 per cent, solution checks bacterial growth, a 5 per cent, 
solution destroys many spores within one hour. It can be used 
for the disinfection of foul wounds, but as its antiseptic properties 
are rapidly lost in presence of blood and suppurative matter, it 
must be applied in high concentration. It has been used for 
sterilizing drinking water, and is present in many medical and 
dental preparations. 

Chlcnfme is a powerful antiseptic provided w'ater is present. 
Owing chiefly to its low cost it is widely used as a disinfectant. 
Its antiseptic power is greatly reduced by the presence of organic 
substances, and when used for the disinfection of excrements and 
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blood it shotdd be applied in excesB. It is the active antiseptic 
agent in chlorine water, bleaching powder (commercial chloride’ 
of lime), Milton, eusol, eupad, and many other preparations. 
Bleaching powder reacts with acids, even carbonic acid, yielding 
chlorine. If left exposed to the air it absorbs water and carbon 
dioxide and gives off chlorine. It contains up to 35 per cent., 
generally 33 per cent., available chlorine, but deteriorates rapidly, 
especially in hot moist climates, and may ultimately contain 
only 20 per cent. A 2 per cent, solution of bleaching powder 
will destroy non-sporing germs, a 10 per cent, solution will 
destroy spores. It has been used for sterilizing dri nking water, 
but flavours it and renders it “ hard.” It is commonly used 
for disinfecting animal excrements and byre and stable drains, 
but must be used in excess. It is a useful disinfectant in the 
dairy for woodwork, shelves, walls and drains. It is suitable for 
the disinfection of farm buildings in the case of outbreaks of 
infectious diseases, the walls, woodwork and all other parts 
exposed to the infection being washed thoroughly with a solution 
of at least 1 per cent, fresh bleaching powder. It is largely used 
in the preparation of other antiseptics suitable for sterilizing 
drinking water, for surgical dressings, gargles, Ac. One of the 
most important of these is eusol, an antiseptic used for dressing 
septic wounds. Bleaching powder along with acid has been used 
for fumigating purposes, but owing to difficulties in application 
and doubtful efficiency this method is now seldom adopted. 

Iodine is not so powerful an antiseptic as chlorine but is 
frequently used for medical purposes. It has been used for steril- 
izing drinking water. Tincture of iodine is used in surgery for 
sterilizing the skin and for antiseptic dressings. It owes muck 
of its antiseptic power to the alcohol present. Iodine trichloride 
or terchloride is used in surgery. It is a powerful antiseptic pro- 
vided blood is absent, a ] per cent, solution destroying spores 
n ithiu a few minutes. Iodoform is a weak antiseptic but is most 
effective as an antiseptic dressing for foul wounds; under such 
conditions it breaks up and yields free iodine. Care should be 
taken in using such dressings on a dairy farm, because iodoform 
has a persistent and characteristic odour which will readily taint 
dairy produce. 

The mineral acids, e.g. nitric, hydrochloric and sulphuric 
are not commonly used for disinfection owing to their corrosive 
properties. Nitric is more powerful than hydrochloric, and the 
latter more powerful than sulphuric. A 10 per cent, solution of 
such an acid will destroy bacterial spores, and can be used for 
disinfecting woodwork, rubber, and other material which will 
not become corroded. Sulphuric acid has been used in very dilutft 
solution for purifying drinking water. The antiseptic properties 
of the gastric juice is due to the presence of hydrochloric acid. 

Sulphurous acid is a more powerful antiseptic than sulphuric 
acid. It is produced by the action of sulphur dioxide on water. 
Sulphur dioxide has been much used for fumigation, as it can be 
cheaply and readily produced by burning sulphur in air, from 3 
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'to 6 fi>s. sulphur being burned for every 1,000 cubic feet of air 
apace, or about 1} lbs. for a room of moderate size. Sulphur 
burns more readily if mixed with methylated spirits. Fumiga- 
tion can also be conveniently done by using liquefied sulphur 
dioxide. Dry sulphur dioxide has little action on germs, and 
therefore prior to fumigation, all exposed surfaces should be 
sprayed with water to bring about the formation of sulphurous 
acid. Under such conditions, however, this acid is generally 
formed in too low a concentration to have much germicidal 
-effect. Moreover, its penetrative power is so low that it may not 
reach germs which do not occur on exposed surfaces. Clothing, 
carpets, furniture, wallpaper and dirt should therefore be removed 
from a room prior to fumigation, and should be disinfected by 
more suitable methods. The wallpaper should be burned. 
During fumigation the room should be sealed for at least six 
hours or, if possible, twenty-four hours, the chimney being closed 
and paper pasted round the edges of doors and windows. This 
is not a reliable method of disinfection, even under the best 
possible conditions, and it should not be used for the disinfection 
of farm buildings. It is sometimes used for destroying vermin. 

Boracic or boric acid is a mild antiseptic. A 4 per cent, solu- 
tion destroys non-sporing germs in twenty-four hours, but even 
a concentrated solution does not kill many bacterial spores. It 
is a common preservative in certain foodstuffs, but is not allowed 
in dairy produce. Borax, the sodium salt of boracic acid, has 
somewhat similar antiseptic properties. 

The caustic alkalies, soda, potash and lime, are much weaker 
antiseptics than the mineral acids. Their uses as disinfectants 
are limited owing to their caustic nature. Ordinary hard and soft 
soaps have a very slight antiseptic action, due seemingly to their 
partial breaking down when in solution in water into caustic 
soda and caustic potash respectively. These caustic substances, 
however, are produced in far too small an amount, and tlie lengtli 
of exposure to their action is far too sliort, for the skin to be 
disinfected by merely washing the hands in soap and water. 
The antiseptic action of soap is increased by the addition of 
antiseptics, such as carbolic acid, as in the case of carbolic soap, 
but even such preparations should not be relied upon to destroy 
germs on the hands, clothing, &e. Household ammonia has little 
antiseptic power. 

Caustic lime or quick lime in presence of much water has 
little germicidal action. It has been used for the treatment of 
sewage, its chief effect being to cause many of the germs to settle 
out. A 20 per cent, solution in water can be used for disinfecting 
animal excrements. On exposure to air, quick lime becomes 
converted into chalk, which is harmless to bacteria. Infected 
<;arcases are sometimes buried in quicklime to prevent spread of 
the infeetion, but if spores are present they may survive for a 
long time and be a source of infection should the carcase be 
disturbed. Quick lime is used in water as a lime-wash or white- 
wash tor the walls of byres, cattlesheds, dairies, &c. In this 
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form it has not a very powerful antiseptic action, and where 
there is an outbreak of an infectious disease, a disinfectant, such 
as lysol or cresol, should be added to it. 

Common salt or sodium chloride is a very mild antiseptic of 
great use for preserving foodstuffs. A 10 per cent, solution 
checks the growth of most germs, but a saturated solution may 
not kill even non-sporing germs, such as Bacillus tuberculosis. 

Saltpetre or potassium nitrate is a weak antiseptic used along 
with common salt for preserving bacon. It must be used in 
small quantities as it is poisonous to human beings. 

Washing soda or sodium carbonate in a 5 or 10 per cent, 
solution in water has mild antiseptic properties, especially at high 
temperatures, due to the fact that it breaks up to some extent 
with formation of caustic soda. The solutions used for cleansing 
purposes are generally far too weak to have any antiseptic action. 

Copper sulphate (blue vitriol) is not a powerful disinfectant, 
a 5 per cent, solution taking about five days to destroy anthrax 
spores. Even very strong solutions can not be relied upon to 
disinfect animal excrements. It is sometimes used in lime- wash 
for disinfecting walls, especially if much albuminous matter, e.g. 
blood, is present. Care should be taken not to allow it to come 
in contact with metal pipes or pails, otherwise it will corrode 
them. Copper sulphate is used, either alone or along with other 
substances, in fungicides for the prevention and treatment of 
plant diseases. The fungicide Bordeaux mixture consists of 
copper sulphate, quick lime and water; Burgundy mixture, of 
copper sulphate, washing soda and water. Copper sulphate is 
also much used for the prevention and treatment of foot rot in 
sheep. For this puriK)se it may be used in powdered form along 
with Archangel tar, or in aqueous solution either alone or along 
with a preparation of white arsenic and washing soda. 

Mercuric chloride or corrosive sublimate is a very powerful 
antiseptic, a 1 per cent, solution killing bacterial spores in twenty 
minutes and a O-O.'J per cent, solution killing many non-sporing 
germs in five minutes. It is not suitable for disinfecting dung, 
blood and pus, becau.se its antiseptic power is greatly reduced by 
organic substances, especially proteins. It is too poisonous to 
be suitable for ordinary household and farm use. 

Ferrous sulphate (green vitriol), zinc chloride and zinc 
sulphate (white vitriol) are weaker antiseptics than copper 
sulphate. They are not reliable disinfectants. 

The permanganates, especially potassium permanganate, are 
common disinfectants. Their antiseptic power is greatly reduced 
by the presence of organic matter, and therefore in disinfecting 
excrements they should be used in excess. They are not very* 
powerful antiseptics. A 1 per cent, solution destroys non-sporing 
bacteria in ten minutes. A 5 per cent, solution may take about 
twenty-four hours to destroy spores. Potassium permanganate 
can be used for sterilizing drinking water and as an antiseptic 
gargle. It is similar in action to the commercial preparation, 
Condy’s Fluid. 
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The organic acids are comparatively weak antiseptics. 
Vinegar, a dilute solution of acetic acid, and lactic acid have been 
used from ancient times for preserving foodstuffs. The latter 
acts as a preservative in butter, cheese, sauerkraut and silage. 
Tartaric, citric, and malic acids occur in sufficient concentration 
in the juices of fruits to preserve them from the action of most 
germs with the exception of yeasts and moulds. 

Alcohol has its greatest antiseptic power when used in a 40 
to 55 per cent, aqueous solution. Such a solution destroys non- 
sporing germs within fifteen minutes, but has no effect on spores 
unless they are boiled in it. Absolute alcohol has practically no 
effect on dry spores even at boiling point. Anthrax spores may 
survive a four month’s immersion in 50 per cent or absolute 
alcohol. A solution containing less than 10 per cent, alcohol may 
have no effect on non-sporing germs. Methylated spirits and 
absolute alcohol are used for disinfecting the skin but are not 
reliable disinfectants. 

Glycerine in 25 per cent, aqueous solution is antiseptic in 
action, but weaker solutions may stimulate bacterial growth. 

Formaldehyde is a pungent gas, readily soluble in water, a 
40 per cent, solution being known in commerce as formalin. It 
is a good general disinfectant, as it has no effect on cloth, dyes 
and metals, with the exception of iron and steel, and its anti- 
septic power is not reduced by the presence of organic and 
inorganic substances. Moreover, it is not highly poisonous to 
the higher animals. A 4 per cent, solution of the gas, i.e. a 30 
per cent, solution of formalin, destroys non-sporing germs in 
thirty minutes. Formalin, on exposure to the air, becomes 
weaker owing to formaldehyde being evolved or converted into 
paraformaldehyde, a relatively insoluble solid substance of little 
antiseptic power. If formalin is used for disinfecting the skin it 
should be mixed with a concentrated alcoholic solution of soap, 
otherwise it will render the skin hard and dry. Clothing being 
disinfected with formalin, should be soaked in it for at least 
twenty-four hours to destroy spores. The gas is a more reliable 
fumigant than sulphur dioxide, but is effective only provided 
water is present. All exposed surfaces should therefore be 
sprayed or washed with water or a Ov per cent, solution of 
formaldehyde prior to fumigation. If formalin is heated in open 
vessels it is largely converted into paraformaldehyde. This can be 
prevented to a great extent by heating the formalin with bleach- 
ing powder, borax, common salt or glycerine, or by mixing it 
with quick lime or potassium permanganate. The room during 
fumigation must be kept sealed for over twelve hours and should 
be kept warm. After unsealing the rocan a little ammonia 
sprinkled on the floor will get rid of any odoiu:. For the disin- 
fection of farm buildings and dairies, however, fumigation even 
with formaldehyde is much less reliable than the direct applica- 
tion of a germicidal solution of formalin, lysol or other antiseptic, 
in the form of a wash or spray to all the exposed surfaces, and the 
latter entails no extra labour, as even in using fumigants all 
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exposed surfaces must be washed or sprayed with water. For- 
malin is commonly used in dairies for disii^ecting woodwork, but 
it must be used in fairly strong solution as it is not very effe^ve 
against mould spores. Formaldehyde is used in many antiseptic 
{Mreparations either alone or along with other antiseptics, for 
example, iodoform, thymol and carbolic acid. Paraformaldehyde 
slowly gives off formald^yde and is used in many medical pre- 
parations for internal use. 

Benzene, toluene, xylene and naphthalene are very mild anti- 
septics. Naphthalene is used as an •osecticide and also, either 
alone or along with other substances, for example, camphor, in 
blocks for disinfecting rooms and drains. These blocks are of no 
use for the disinfection of the atmospherd. 

Carbolic acid or phenol is a comparatively weak antiseptic. 
A 2 to 3 per cent, solution destroys non-sporing germs within 
five minutes, but even a saturated solution, i.e. a 6 to 7 per cent, 
solution, may have little effect on spores. It is therefore not 
suitable for general disinfection. The strength of the aqueous 
solution is greatly increased by the addition of common salt or 
hydrochloric acid and decreased by the addition of alcohol. 
Carbolised oil and vaseline are much weaker antiseptics than the 
aqueous solution. Pure carbolic acid is a colourless crystalline 
substance. Its aqueous solution darkens on exposure to light and 
air, its antiseptic power being slightly increased. Crude carbohc 
acid is a dark oily liquid containing large quantities of allied 
substances. Carbolic acid, in 5 per cent, solution, is used in 
surgery for sterilizing the skin. It can penetrate grease and also 
to a high degree the substance of the skin, and is not much 
affected by proteins. Such a solution will not destroy spores 
and therefore should not be used in the treatment of foul wounds. 
Carbolic acid is corrosive in nature and therefore should not be 
used for antiseptic dressings. A 5 per cent, solution is some- 
times used in lime wash for disinfecting walls, but a stronger 
and cheaper disinfectant, for example, lysol or cresol, is pre- 
ferable. 

Carbolates are used in certain disinfecting powders. They 
react with acids, even carbonic acid, with liberation of carbolic 
acid, to which their antiseptic properties are due. The composi- 
tion and antiseptic power of such powders vary greatly. Their 
antiseptic power is reduced if they are exposed during storage to 
the atmosphere. 

Many other common antiseptics, for example, creosol, cresol, 
lysol, creosote and tar, are allied chemically to carbolic acid. 

The creosote oils and commercial creosote are used for pre-^ 
serving timber. They consist of a mixture of cresols and allied 
substances. Commercial creosote is a more powerful antiseptic 
than carbolic acid and is less corrosive. It is practically colour- 
less, but darkens on storage and becomes less powerful. Guaiacol 
occurs in wood creosote. It is of about the same antiseptic power 
as carbolic acid. Numerous compounds derived from it are used 
for medical purposes, some for internal treatment. 
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Creaol or preBylic add is twice as powerful an antiseptic as 
carbolic add. It is not very soluble in water. The antiseptic 
power of the aqueous solution is increased by the addition of 
common salt or hydrochloric acid and decreased by the addition 
of alcohol. Cresol is largely used in disixifecting preparations, 
for example, lysol, creolin and tricresol. Lysol consists of cresol 
and soap. It forms a clear brown, soapy solution in soft water, 
and owing to the presence of soap acts as a cleansing agent, 
being able to attack grease. It is a very suitable disinfectant for 
domestic and farm use. It is twice as powerful as carbolic acid, 
has much greater penetrating powers, is a cleansing agent, and 
is cheaper. A 3 to 5 per cent, solution can be used for disinfect- 
ing excrements, drains, and for including in lime washes. A 1 to 
2 per cent, solution should be used for disinfecting the hands. 
A 0'5 per cent, solution is suitable as a wash for the hands of 
milkers and dairy workers. Creolin is somewhat similar in natme 
and action to lysol. Izal is another useful disinfectant, about 
eight times as powerful as carbolic acid but much less corrosive. 
Cyllin is also a powerful disinfectant. 

The tars are used for preserving timber, sacking, ropes, &c. 
Archangel tar is used for treating foot rot in sheep. A special 
tar can be applied to walls. Walls of cattle sheds may be disin- 
fected by treating the upper portion with lime wash and lysol 
and the lower portion with tar. Care must be taken in using 
lysol and other such disinfectants in byres and dairies, otherwise 
the dairy produce will be tainted. 

Benzoic and salicylic acids and their salts are used in many 
antiseptic preparations, some of which are for internal treatment. 
They are about five times as powerful as carbolic acid. Benzoic 
acid and its salts are used as preservatives in certain beverages 
and condiments. Methyl salicylate is the chief constituent of 
oil of wintergreen and oil of sweet birch. Phenol salicylate or 
salol is used in dental and medical preparations and in soaps. 
It is converted into salicylic acid and carbolic acid by the 
intestinal juices and is therefore used as an internal antiseptic. 

Tannin has little antiseptic action but is used for preserving 
skins, as it combines with their constituents, forming leather, 
a material which is not liable to be attacked by germs. 

Pyridine and allied substances are responsible for the insecti- 
cidal and mild antiseptic properties of tobacco smoke. Nicotine, 
a powerful insecticide, is present in tobacco juice, but as it is 
decomposed by heat, little is present in the smoke. 

Many of the organic dyes are powerful antiseptics, some 
being up to 40,000 times as harmful as carbolic acid to certain 
germs. They may have a marked selective action. Acriflavine is 
an extremely powerful antiseptic which is very suitable for apply- 
ing to infected wounds, as it is relatively harmless to animal 
tissues and is rendered even more powerful in its action on germs 
by the presence of blood serum. 

Turpentine, menthol (oil of peppermint), camphor, eucalyptol 
(oil of eucalyptus), thymol (oil of thyme), and cinnamon, are 
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antiseptics frequently used in medical preparations, some of 
which are for internal treatment; these are also used in dental 
preparations. Some of them being only slightly soluble in 
water are used in alcoholic solution or as an emulsion. Camphor 
is included in disinfecting blocks. These are of no use for aerial 
disinfection. Terbene, formed by the action of sulphuric acid 
on turpentine, is used in soaps. The action of turpentine and 
these allied substances is partly due to their oxidising slowly 
in air and water with formation of ozone or hydrogen peroxide, 
both of which are antiseptics. The commercial preparation, 
Sanitas, contains substances derived from or allied to turpentine 
and acts in this way. 

Some of the spices, for example, cloves, garlic, cinnamon and 
allspice, have a very slight preserving action, some germs being 
affected more than others. Mustard and black and white pepper 
have little or no preserving action. 


THE BIOLOGIST on the FARM.— No. XXXIIl. 

Professor J. Abthub Thomson, M.A., LL.D., 

University of Aberdeen, 

Hormones and Sex-Maturity in Pigeons. — Oscar Biddle and 
Florence Flemion have made experiments on ring-doves by trans- 
planting dove pituitaries and by injecting extracts of bovine 
pituitaries. The anterior portion of the pituitary appears to pro- 
duce a hormone which accelerates the attainment of sexual 
maturity. This has been previously indicated for some other 
kinds of animals. It is now extended to birds. The effect is 
most marked in the males. Earlier work has provided some 
evidence that in ring-doves the bursa Fabricii (a glandular organ 
associated with the cloaca) and the thymus glands exert a retard- 
ing influence on growth and sexual maturity. As the hormone 
of the anterior pituitary seems to operate in the opposite direc- 
tion, the actual time of sexual maturity may be regarded as the 
resultant of two or more opposing influences. Different hormones 
sometimes act together and sometimes against one another; 
they are regulators ; but the question is arising : what regulates 
the regulators ? 

Newborn Kangaroos. — ^We are all familiar with the prococity 
of the newborn foal, able so soon to stagger along after its 
mother; and the same is true more or less of many oth« 
mammals, especially of those that have nothing in the way of 
a nest or shelter. The phrase “ mare’s nest ” is proverbial. 
The contrast between the newborn rabbit and the newborn 
leveret is well known. The arcs on the trajectory of life have 
been lengthened out and shortened down in relation to the con- 
ditions of everyday life. Thus in quickly moving gregarions 
animals there is precocity on the part of newborn. They must 
not be left too tar behind the herd. This precocity at birth 
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usually a prolonged gestation, and thus the antenatal 

period lasts>for 9*10 months in cattle, 11 months in horses, 11-18 
months in camels, and much longer in elephants, whereas for 
ciunivores it is usually between two and five months, and in 
rodents and insectivores from three weeks to two months. 

It would be easy to get a kangaroo of the same weight as a 
pony mare, but the former carries its unborn young for about 
forty days and the latter about eleven months. Moreover, the 
kangaroo has only a sort of makeshift for a placenta, — ^a yolk- 
sac placenta such as is seen as a transitory structure in rodents, 
insectivores, and bats, before the true allantoic placenta develops. 
It is not surprising then to find that the newborn kangaroo is less 
than an inch in length, and it is the contrast between this and 
the newborn foal that we wish to emphasise. They must be 
almost the extremes of contrast ! The delicate newborn kangaroo, 
emerging from its mother, obeys an instinctive prompting to 
clamber upwards through the hair to the external pouch. At 
this stage, its fore-limbs are actually longer than the legs and the 
fingers bear tiny claws which help in the climbing. Into the 
pouch the prematurely bom young creature finds its way, 
unhelped by the mother, and there it gets its mouth over one 
of the four teats which have become stiff and pointed. When the 
baby seizes the teat, the tip swells in its mouth — so that the hold 
is not loosened when the mother jumps about. As Mr. H. C. 
Baven neatly put it in a recent article, ‘ ‘ the young is practically 
buttoned to its parent, with its mouth representing the button- 
hole.” The young kangaroo is so badly finished at birth that it 
cannot even suck, and the mother has to inject the milk into its 
mouth. Borne of the milk would be apt to “go down the wrong 
way ” and drown the baby, but this is prevented by another 
adaptation. The glottis or entrance to the windpipe is shunted 
forward into the posterior end of the nasal chamber, so that 
there is a continuous passage for the air from the external nostrils 
to the lungs. A similar adaptation is seen in whales when they 
are rushing through the water with their mouth agape, and also 
in crocodiles when they are drowning their prey by holding it 
under water. Mr. Raven notes that in the colder parts of 
Australia the young kangaroos are born about the beginning of 
winter (April). They remain in the pooch till spring (October). 
After a period of going out and in, they run about with their 
mother through their first summer or even longer. 

Importance of Good Food. — One does not require to be on a 
farm or to be a biologist to realise the value of a sound dietary, 
but some of the details are very interesting, not to say subtle. 
There is a very common ciliated Infusorian called the Slipper 
Animalcule or Paramecium, from which biologists have learned 
much, and there is another common one called Didinium 
nasutum that is very willing to feed on the former. Mr. C. Dale 
Beers has made some very neat experiments by nurturing pure 
lines of Didiniunt on different diets of starved and well-fed 
Slipper Animalculea. No limitation was placed on the quantity 
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of the food : it waa entirely a question of quality. The pure lines 
(all descended from one) which were fed on starred Slipper 
Animalcules showed a progressive degeneration. This was 
marked by decrease in their rate of division, by increase in their 
death-rate, by decrease in the encystment rate and by loss of the 
ability to encyst, by the production of monstrous, distorted, and 
dwarfed individuals, by difficulties in ingesting food, and by an 
end to the lineage after 20-40 days. The lines that were nurtured 
on well-fed Slipper Animalcules continued with undiminished 
vigour throughout the experiment, and showed no hint of 
degeneration. This is important, for it bears out what other 
workers had begun to suspect, that the cyclical setting in of 
“ depression ” and degeneracy, which had been ascribed to an 
inherent trend towards senescence, may be due to inadequacy of 
diet. It is obviously a far cry from Infusorians to farm stock, 
but there is a unity in life, and Beers’ experiments yield two 
general conclusions. First, the influences of adequate or of 
deficient dietary are subtle and far-reaching. Second, we must be 
careful not to ascribe to ageing, or to inbreeding, or to a tendency 
to regression, or to any intrinsic cause, observed degenerative 
changes that may be wholly due to defective diet. 

The Menace of Ants to Vegetation. — ^In the eastern United 
States there is a common mound-building ant, Formica 
exsectoides, which is blamed for killing trees. This accusation 
has been recently investigated by Professor E. A. Andrews of 
Johns Hopkins University, who finds, as usual, that the issues 
are very complex. In the first place, the ant in question is not 
a vegetarian, and any harm it does is not from eating leaves or 
wood. Nor does it make tunnels in the stems or branches. On 
the other hand, there is a notable dying away of the trees in the 
vicinity of the mounds, which are often about three feet in 
height and six feet in diameter. The ants search the trees for 
insects and for the honeydew produced by Aphids, scaly-bugs, 
and tree hoppers. They certainly kill some small creatures that 
injure leaves, but they also defend insects which tap the juices 
of the plants and make honeydew. But again in removing the 
honeydew they keep many leaves from being smothered. It is 
obviously difficult to balance the pro’s and con’s. 

After taking evidence in a fair-minded way, Andrews comes 
to the conclusion that in Maryland and elsewhere the mound- 
building ants do actually kill small trees and other plants, especi- 
ally in young plantations. They destroy leaves and growing tips 
by nibbling them, but they do not eat the vegetable- tissue. There 
may be an advantage in doing this, for the nibbling checks 
growth and may keep the adjacent trees from rapidly overshadow-' 
ing the moun^. The ants require exposmre to the sunshine, 
hence the advantage of a clearing. Eventually, of course, the 
forest may prove stronger than the ants, and lead to an abandon* 
ment of the mounds. Against the harm done by sheltering 
certain injurious insects we must set the fact that the ants kill 
other insects also injurious, and that they remove the honeydew. 
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One cannot sappose that the ants deliberately nibble the trees 
in order to keep their mounds from being shaded. Andrews 
thinks that the custom of attacking the trees may prove to be 
" of the nature of instinctive action rather misdirected by 
unusual internal factors, yet becoming of use to the race.” The 
moral is that we should not be in a hurry to get a simple clear- 
out verdict for or against an animal — ^whether bird or beast. 
The issues are usually intricate. 

BitniiHi Sympathy. — ^It is a little difficult to bring monkeys 
within the range of the biologist on the farm, but we might 
recall the way in which a simian of the Far East is trained to 
climb the Coco-palms and gather the nuts, selecting those that 
are ripe. This is certainly working on the farm I But the truth 
of the matter is that we wish to pass on a good instance of simian 
sympathy, which has been communicated to us by that veteran 
observer Professor Sir Flinders Petrie, who has kindly allowed 
us to use the incident. We value this privilege the more since the 
facts come from one accustomed all his life to be precise. He 
had trapped his finger in a door and it was swollen and painful 
with black nail. When he went to see a monkey which he 
visited daily, he offered only the uninjured hand. The monkey 
looked anxiously for the other and was excited when he saw it. 
” He took it most gently, and sampled the fingers all round 
with light touches to see where it was hurt, and how tense it 
was. Every day he expected to examine it, as delicately as any 
surgeon cotdd, and this diagnosis went on till it was well.” Such 
is simian sympathy, and the instance is in a line with the care- 
ful and critical study of chimpanzees by Proffessor Kohler, who 
found very distinct evidence of their sympathetic feeling towards 
man. They liked to be on friendly relations ; their feelings were 
wounded by punishment; they enjoyed restoration to favour; 
ttiey took the side of their master against human intruders. The 
moral is to cultivate sympathetic relations with the higher 
domesticated animals, such as horse and dog, for we shall by 
no means lose our reward. 

The Sense of Direction Again. — ^We have been re-reading 
Babaud’s book on orientation : How Animals Find Then Way 
About (Kegan Paul, 1928) ; and the strong impression is left in 
our mind that the assumption of a special sense of direction is 
for many cases no longer tenable. Apart from a few very puzzling 
cases, it looks as if the homing of ants, bees, and wasps could be 
satisfactorily described in terms of the apprenticeship which these 
well-endowed insects serve to finding their way about their 
district. Bees transported a couple of miles inland will rapidly 
return to the hive, but none come back if they are transported 
tat half that distance out on a lake, of which of course they have 
had no experience, and where, in any case, they could find no 
landmarks or finger^'-posts on which to base associations. Accord- 
ing to Babaud, tbte orientation of bees brings into play sensory 
cues only, including pwhaps some registration of muscular move- 
ments piedotmed. Ocureful experiments on bees show that the 
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l(mg-4iBtttac« caes ure mainly mnal, but tfa«y are relations 
between objects rather than the objects themselves, as is diown 
by the way the oreattires are nonplussed when they come back 
to where the hive — only slightly shifted — should be but isn’t. 
Among ants use is made of olfactory and tactile, as well as visual 
clews, but Babaud concludes that “the return to the nest in no 
way leads us to assume the existence of any unknown sense 
which would merit the name of sense of orientation.” 

Carrier pigeons show extraordinary educability in “ homing,” 
which is the more remarkable since the ancestral Bock Dove is 
a more or less resident bird ; but the chief factor seems to be the 
graduated apprenticeship. Babaud emphasises the significant 
fact that on occasions which present some difficulty, such as 
traversing an entirely new tract of country, the carriers take 
far too long. Thus eight of them took thirteen hours for a new 
journey from London to Antwerp, which should not have 
required more than three. The same fact was noted by Watson 
and Lashley in regard to those transported terns which succeeded 
in returning to the Tortugas from waters far to the north of their 
migratory range. The time taken was enough to allow for many 
tentatives and many mistakes. In regard to the homing of 
ordinary migratory birds there are great difficulties. Thus the 
young birds, quite inexperienced, often make the journey alone, 
to an unknown goal, and across the pathless sea. The retmrn 
route in spring is often different from that taken in autumn. 
It is difficult to suggest what stimuli the migrants are receiving, 
and while some of those who know most about the migration of 
birds are inclined to postulate a hereditary memory of direction, 
it is difficult to invest that memory with any objective content. 
There is need for more experimenting with migratory birds to 
discover whether the postulate of a sense of direction can be 
dispensed with, as seems to be the case with most of the homing 
achievements of ants, bees, and wasps. It is not unlikely that 
some very useful result would reward any one with leisure, 
patience, and a thoroughly sceptical mind, who would begin with 
mastering Babaud’s excellent book, and then proceed to test 
experimentally the more or less flabby evidence of homing in 
mammals, such as cats and dogs. 

The Toula Mouse. — ^We have been much interested lately in 
specimens of a peculiar mouse which one of our students was 
kind enough to send us from Foula, a rocky island in the Atlantic, 
about 16 miles from the nearest point of the mainland of Shet- 
land. On the rough tussocky ground that extends from sea level 
to a height of 1,000 feet, the peculiar “ Hill Mice ” have their 
home, and they are found nowhere else. They afford an interest' 
ing illustration of evolution going on, for it looks as if a new 
species was a-making under our eyes. 

Perhaps the commonest mammal in Europe is the LoUg- 
tailed Field Mouse, which used to be called Mus sylvaticus, but 
is uow called Apodemus sylvaticus. It occurs all over Britain, 
and it has relatives, which are almost certainly its descendants. 
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Th«re is the Hebridean Field Mouse* of which there are four o^ 
five geogn^hical varieties ; there is the Bt. Kilda Field Mouse ; 
there is the Fair Isle Field Mouse, Apodemus fridariensis ; and 
some would add a fifth British species, the southern Yellow- 
necked Field Mouse, Apodemus flavicollis. Now where does the 
Foula Mouse come in? The almost certain answer is that its 
origin is to be looked for in the Fair Isle species, which in turn 
sprang from the common Long-tailed Field Mouse. If we 
suppose that a few individuals of the Fair Isle species found their 
way on a fishing smack to Foula ; that they bred and flourished ; 
and that they gave rise to new departures or variations as many 
kinds of animals are wont to do. But when variations arise in 
conditions of insulation, where there is bound to be inbreeding 
among similars, there is an increased likelihood of the new 
departure becoming stable and permanent. So with the Orkney 
Vole and the St. Eilda wren. The Foula Mouse is called by the 
experts Apodemus fridariensis thuleo, and from being a very 
distinct variety it may gradually diverge into a distinct species. 
Evolution is going on. 


The following article is contributed by Mr. E. Whittaker, 
B.Sc., Agricultural Economist, Edinburgh and East of Scotland 
College of Agriculture. 

The proportion of the population engaged in agriculture has 
become, throughout history, steadily smaller. 

The people of long ago were all farmers. 

™ order that- they might live. 

Acricoltiire ^Tood was necessary, and our ancestors were 
inefficient in its production. Each farm family 
produced but little beyond its own needs. There was no surplus 
to exchange for other things, and, therefore, with the exception 
of the barest minima of clothing and shelter, the family had to 
do without any other things. 

The passage of time, however, has brought a change in this 
state of affairs. One improvement after another has been made 
in the implements and methods of agriculture. Breeds of live 
stock have been developed which grow larger and fatten more 
quickly than did their ancient prototypes. Fertilisers, mined at 
the ends of the earth, or manufactured by the skill of chemists 
from what, hitherto, had been regarded as useless waste-products, 
have come into use. New machines have made it possible for the 
farm worker of to-day to do what was, seemingly but yesterday, 
the work of two or three men. Better methods, the results of 
the patient experiments of agricultural pioneers, have been 
adopted. 

The extension of agriculture into newer and more fertile 
fields abroad has enabled agriculturists to apply their efforts to 
better soil. Wild glens in the Highlands have gone out of cuti- 
vation, stony hillsides in New England have been abandoned 
for the ferrim plains of Missouri and Argentina. The fact that 
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“ Nature ” is doing nunre in agricnltoral prodnction makes it 
possible for “ Labour ** to do less. 

Thus, statistics quoted by H. C. Taylor in his work on 
" Agricidtural Economics ” show that, whilst in 1829*30 3*2 
hours of man-labour were required to produce one bushel of 
wheat, in 1920 0*9 hours in Nebraska, and 0*3 hours only in 
Oregon, gave the same production. 

The exertions of a single farmer are becoming more and more 
productive, and are feeding an increasing number of people. 

Man’s requirements for food are limited. In fact it seems 
probable that the worker of to-day, increasingly engaged in super- 
intending the operation of machines rather than in exercising his 
muscles, actually consumes a smaller quantity, though no doubt 
a better quality, of food than did his ancestor of long ago. The 
food is eaten in a more elaborate form. The elaboration of it 
provides occupation for a greater number of cooks and bakers 
than there used to be, but makes no increased call on the services 
of the farmer. 

If the individual man’s coiisumption of food is limited, then 
every improvement in the arts of food production will make it 
possible for the sustenance requirements of the world to be met 
by a smaller proportion of its population. More and more of the 
people can be spared from the labour of food production to 
engage in other things, and agriculture must, we conclude, so 
long as progress goes on, continue to absorb a diminishing per- 
centage of the total occupied population. A stream of people 
will flow, as the years pass by, from the farms of the world into 
urban industry. 

The movement of workers from agriculture which results from 
progress is added to by another, and quite different, cause. Even 
if there were no progress in the arts of agriculture, and a con- 
stant proportion of the world’s people were needed to furnish its 
food supply, a stream of people would have to leave the land 
because the rural population increases more rapidly than does 
that of the towns. Almost universally the birth-rate is higher 
and the death-rate lower in the country than in urban com- 
munities. Farm workers have larger families, and live longer, 
than do members of the same society living in towns. 

The following figures from the Eegistrar-General’s Decennial 
Supplement, England and Wales, 1921, illustrate this : — 


Mortality (1921-23) of Males aged 20-65 (working ages) in each 

Occupation. 


All ooonpied tnd retired inalea 

Fermere ... 

Agrloaltml labourere, farm 
eerrante 


No. of males 
aged 2(MS5. 
(1921 Census.) 

No. of deaths 
registered. 

No. of deaths 
registered per 
1000 males 
aged 20->65. 

9,704,860 

266,884 

27-45 

218,494 

5,605 

25*65 

888,166 

7,748 

20*22 
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H the differences in the age disidbntion of people in the 
above groups are taken into aooount, and regard is had to the 
normid expectation of life of people of different ages, agriculture 
is seen in an even better light. The ratio in which deaths occur 
then becomes amongst farmers 71 and farm labourers 69, as 
compared with 100 for “ all occupied and retired males.” 

The birth-rate statistics, similarly, show that in agriculture 
there is a tendency in favour of more rapid increase than in other 
occupations. Thus : — 


Legitimate Fertility, 1921. 



No. of 
married 
males 
under 

55 years 
of age. 

Eegistered 

legitimate 

births. 

Infant 
mortality 
per 1000 
births. 

Registered births 
less infantile 
deaths, per 1000 
marriea males 
under 66 years 
of age. 

All males 

5,802,922 

810,196 

16,878 

79 

128*6 

Farmers 

Agricultural labourers, farm 

125,215 

50 

128*0 

eervants 

176,572 

!?7,316 

68 

144*2 


Again, if allowances were made for differences in ages in the 
three groups, a still higher rate of fertility would be shown, i.e. 
amongst farmers 123 and farm labourers 111, as against 100 for 
” all males.” Probably, however, the figures given above, 
representing the actual fertility, are better for the present 
purpose. 

Further, the above figures take account only of legitimate 
births. The number of illegitimate births amongst women 
engaged in agricultural occupations is considerably higher than 
that for the general population, but their inclusion would not 
affect to any considerable extent the statistics given. 

More people are born, evidently, and fewer die in farming 
than in other pursuits, and it should be noted that, if a com- 
parison is made between the different classes of agriculturists, 
the farm servants are shown to multiply more rapidly than do 
the farmers. 

Plainly, then, two causes, the progress of agriculture itself 
and the tendency for its people to multiply with greater rapidity 
than do other sections of the community, contribute to a flow' 
of workers from the land to the towns. 

The extent of this movement is indicated to some extent by 
the following figures ; — 


Proportion of Rural Population to Total Population. 

Per cent. 


mi. 

1891. 

1901. 

1911. 

mt. 

England and Wales 

32*0 

28*0 

23*0 

22*0 

20*5 

Canada 


68*0 

63*5 

54*5 

50*5 


1880. 

1890. 

mo. 

1910. 

mo. 

United States 

71*5 

64*5 

60*0 

64*0 

48*5 

Sweden ... 

67*6 

61*6 

54*6 

48*5 

... 
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Such statistics are available only for the period which has 
elapsed since the census was instituted in the different countries. 
Further, they should be interpreted with great caution, since 
part of the movement of country people into the city revealed ‘ 
by census figures represents an extension of the principle of 
division of labour, and a tendency for what, hitherto, have been 
village industries to be attracted to more populous centres. At 
the time of the Domesday survey, the farmer cut, shaped, and 
stitched his rude footwear. Similarly, his wife span the coarse 
thread from which his clothes were made. By and by such tasks 
came to be undertaken by craftsmen in the village, sons and 
brothers of the farm workers, who exchanged their manufactures 
for the surplus food made available by the farmers devoting their 
whole time to food production. History has shown a tendency 
for village crafts to migrate to the towns, and modern transport 
and power developments have accelerated this movement. 

The country population has been reduced, also, by migration 
to the towns of the workers responsible for the elaboration of 
food products. No longer does every village contain its mill. 
Huge plants grind into flour the wheat produced by a whole 
countryside. Slaughtering and bacon-curing have migrated also. 
Less and less are food products elaborated by the farm worker or 
the villager, more and more are they sent in a crude form to be 
worked up in the towns. Modern developments are not, of 
course, all in one direction, and there are many instances of new 
industries being planted, as a result of hydro-electric power or 
railway extension, in what are accepted statistically as pre- 
dominantly rural areas. 

However, making allowance for these changes, there can 
be no doubt but that a movement of labour from the land to the 
towns does exist, has existed all through the ages, and seemingly 
will exist so long as agriculture becomes more efficient, and so 
long as its people persist in multiplying with greater rapidity 
than do the rest of the community. 

Having admitted that a gradual flow of labour from agricul- 
ture into industry is inevitable, the economist must investigate 
its effects. 

If there is a tendency for the supply of labour in farming to 
be perpetually in excess of requirements, then, because there is 
too much of it, such labour will command a reward that is lower 
than is obtainable in other pursuits. In so far as there tend 
to be too many farmers, the profits of the farmer will be low. If 
the farm labourers multiply more rapidly still, then they can be 
expected, because of this, to occupy a position even less advan- 
tageous. 

If workers could move with perfect freedom between 
agriculture and industry, then difference in rewards would be 
very slight, because, immediately the workers became conscious 
of such a difference, the surplus people would migrate to the 
employments where their labour commanded a better price. 

There is, of course, no such complete mobility. If effort and 
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skill in one <x other kind of town industry should become more 
highly paid than is the labour of the agriculturist, the country- 
man — ^his skill being ‘‘ tied up,” as it were, in Agricultural know- 
ledge — can move to the town, if at all, only with very great 
difficulty. 

Agriculture, like coal mining, is carried on in areas which 
are often isolated from other industrial activities. In conse- 
quence, the movement of surplus labour from the land into other 
spheres of utility presents a serious problem, although it must be 
admitted that recent improvements in rural transport are 
mitigating its seriousness. 

It is necessary for the children of the agricultural worker to 
enter employment at an early age, and, if farming is the only 
occupation open to them, into it they must go. 

The migration of village industries to the towns has taken 
them beyond the ken of the countryman, and made it more 
difficult for his children to enter occupations other than farming 
in their youth. 

Further, the disappearance of the horse from city streets 
has closed one avenue by which the adult landworker was able 
to make an entry into town life. 

Since there are barriers hindering his entry into urban 
industry, the surplus worker of the countryside often moves 
overseas, there to compete more effectively with his fellows at 
home. Sentimental reasons, however, make the average worker 
prefer to remain in the homeland, even when he knows, or thinks, 
that he might be better off abroad. 

Because of difficulties hindering free movement into industry, 
the surplus labom constantly arising in agriculture tends to stay 
there. Too many people remain in farming, and, by their com- 
petition, cause the rewards accruing as a result of their toil — 
the farmer’s profits and the farm servant’s wages — to be low. 
The surplus is ‘ ‘ squeezed out ’ ’ ultimately — we followed through 
statistical data the process of ‘‘ squeezing out ” in countries 
with very different conditions — but the fact that the “ squeezing 
out ” process is impeded by barriers, and goes on with conse- 
quent difficulty, makes for a standard of life in agriculture which 
is definitely lower than obtains in other pursuits. 

How far is this expectation borne out in fact? 

The position of the farmer, as compared with that of his 
fellow business-man in industry, is difficult to assess satisfactorily. 
Pre-war estimates of income in the United States placed the 
share of agriculture at 18 per cent, of the total, notwithstanding 
that 32'6 per cent, of all the people over ten years of age and 
engaged in gainful occupations worked in agriculture, and that 
27 per cent, of the total national capital was employed there. 
Jlental values of farmhouses were omitted, but even so the 
agriculturist reaped a reward which was small in relation to his 
contributions of capatal and labour. 

More reliable teffes are available as to wage I'ates, and the 
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position of the wage earner in farming is seen to compare very 
unfavourably with that of the town worker. 

Thus the Nineteenth Abstract of Labour Statistics for the 
United Kingdom shows that in July 1914 the average rate of 
wages paid to ordinary male agricultural labourers in England 
and Wales (including the value of certain allowances in kind) 
was computed to be 18s. per week. Wages in the other occupa- 
tions listed ranged from 19s. 2d. for railway passenger porters to 
41s. id. for shipwrights. 

The war and post-war period brought a general increase in 
wage rates. This increase was by no means uniformly distri- 
buted, but the most recent figures — those for December .Slst, 
1927 — show agriculture, with an average weekly wage of 31s. 8d., 
still in the lowest position, the other occupations varying from 
38s. 5d. for shipbuilding labourers to 75s. 8d. for plasterers. 

The variation in wage rates is, of course, intimately con- 
nected -with the incidence of unemployment in the different 
industries, but the problems involved in this relation are too 
wide for discussion here. 

Evidently, whatever be the cause of the difference, the agri- 
culturist is rewarded at a lower rate than is his fellow worker 
in industry. 

It is not intended, of course, to suggest that the whole 
explanation of this difference in rewards is to be found in the 
factors we have examined, but that they have a contributory 
influence, lasting in nature, seems not to be doubted. 


Attention has frequently been directed to the important part 
which poultry play in the economic position of the small-holder, 
v ti« j figures are available to show the 

and uSt feturns holders receive from the 

sale of eggs in any given area. 

It is a matter of extreme difficulty, so far as the greater part 
of Scotland is concerned, to isolate a county or part of a county 
and to ascertain with any degree of accuracy the egg production 
in the selected area. 

In the following notes, contributed by Mr. Alexander P. 
Smith, egg marketing officer to the Department of Agriculture for 
Scotland, an attempt has been made to ascertain the egg produc- 
tion and exports of two areas, Tiree and Uist. In both of these 
areas a considerable amount of attention has been given to 
poultry keeping, but there is, it is believed, ample room for th* 
development of egg production. 

The figures given below for exports are definitely accurate, 
facilities having been granted to abstract this information from 
the shipping companies’ or piermasters’ books. 

Tiree — The Island of Tiree is dry and sandy and appears 
well suited for poultry keeping, although the lack of shelter is 
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a disadvantage. At one time five agricultural co-operative 
societies were in existence and were actively engaged in disposing 
of the eggs produced on their members’ holdings. Three of these 
societies have become defunct and one of the remaining two 
societies does little business. Eggs are chiefly sold to local 
merchants and are either brought in to the local shops or collected 
by vans delivering groceries. The usual market for eggs from 
Three is Glasgow or Oban, to both of which centres there is a 
reasonably good steamer service. 

The local population is almost entirely engaged in agriculture, 
and almost all the land is divided into small holdings. The only 
other industries besides agriculture are lobster fishing, herring 
curing to a small extent, and kelp burning. The population 
according to the last census in 1921 totalled 3.716. This is 
largely augmented during the summer months when the island 
is visited by a large number of holiday-makers ; it is estimated 
locally that during July and August the influx of visitors is not 
less than 1,000, and this number could probably be consider- 
ably increased were more accommodation available. 

The aggregate number of eggs consumed and taken away 
by such visitors may be taken as not less than 5,100 dozen. The 
number of eggs consumed by the resident population cannot be 
definitely stated, but from local enquiry it may be safely esti- 
mated that the number is not less than 21 dozen per annum per 
head of the population. This number is considerably in excess 
of the consumption in industrial centres, but there is a greater 
incentive to use home produce when the price is considerably 
below that of bought foodstuffs. 

Taking the local consumption at 21 dozen per head per annum 
and assuming the population to be the same as in 3923 , then 
the total number of eggs consumed by the resident population 
would be in round figures 36,000 dozen. 

In regard to exports, definite figures are available. During 
the period Ist April 1927 to 3ist March 1928 the export of eggs 
totalled 45,900 dozen. 

From the above figures it is possible to arrive at a reasonably 
accurate estimate of the total production for the island. 

Consumed by resident population ... 36,000 dozen. 

Consumed by visitors 5,100 ,, 

Exported 45,900 ,, 


87,000 dozen. 


Taking the average price for the year at the reasonable figure 
of 1«. 4d. per dozen, then the total value of the egg production 
of Tiree would work out at ^5,800, of which sum exports 
represent ^3,060. 

According to the valuation figures, the gross’ valuation of 
Tiree is £ 4 , 887 , so that the value of eggs produced in the isbnd 
is roughly 19 per cent, in excess of the total valuation, or 50 
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per cent, in excess of the agricultural valuation, a'hich amounts 
to ^3,860. 

Uist and Benbeeula . — ^The islands of South Uist, Benbecula 
and North Uist are purely crofting districts. Agriculture is the 
sole industry with the exception of lobster fishing, herring curing 
to some extent at Loch Boisdale, kelp burning, and some hand- 
loom weaving. The arable area forms a strip of varying width 
along the western seaboard and consists mostly of sandy land 
with peat in certain areas. 

The number of products which are available for export are 
distinctly limited, and it is therefore of the highest importance 
to increase as far as possible the few products which the islands 
can export. 

The potentialities of egg production as a source of income to 
the crofters in these islands are considerable and have to some 
extent been realised. Twenty years ago the value of poultry 
was little appreciated or understood. Prices paid for eggs were 
low, and as a result little interest was taken in the rearing, 
housing and feeding of poultry or in the selection of stock. Since 
that time things have altered. Societies formed for the purpose 
of selling the eggs of their members were successful in securing 
enhanced prices and this stimulated interest in the poultry 
industry, an interest reflected in the demands made for expert 
advice from the local instructress in poultry-keeping. 

Shops are numerous and eggs are either delivered to the shop 
by the producers or collected by motor vans engaged in delivering 
groceries. Several co-operative societies are in existence and may 
be regarded as having reached an age and degree of strength 
which suggest their continuance. 

Eggs are exported chiefly to Glasgow and Oban, and also 
to Mallaig and Kyle of Lochalsh. Freight charges are heavy and 
amount to over one penny per dozen eggs. 

The total production of eggs is calculated on the same basis 
as that adopted in the case of Tiree. Local enquiry suggests 
that the quantity of eggs consumed per head of the population 
per annum may be taken as 21 dozen, but this figure may be 
regarded as an under-estimate rather than an over-estimate. The 
census return for 1921 showed the population of the area to be 
7,640. This excludes the island of Eriskay, which is not included 
in the export figures. Since 1921 there has been a considerable 
reduction in population due to emigration. Assuming the reduc- 
tion to be 240, then the population would be 7,400, and on the 
basis of 21 dozen eggs consumed per head the local consumption 
would be 155,400 dozen. In addition to the consumption by the, 
resident population, there is a certain number of eggs consumed 
in hotels, shooting lodges, &c. If this is taken at 600 dozen 
per annum, the local consumption totals 156,000 dozen. 

Exports go from the following ports : — South Boisdale, Loch 
Boisdale, Loch Skipport, Loch Carnan, Petersport, Kellin, 
Scotvin, Locheport and Lochmaddy, 
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The export figures month by month for the period Ist April 
1927 to Slst March 1928 are as follows : — 


April 

... 26,820 dozen. 

May 

30,610 „ 

June 

23,430 „ 

July 

20,580 „ 

August 

16,290 „ 

September 

10,920 „ 

October 

6,840 „ 

November 

2,860 „ 

December 

1,470 ,. 

January 

2,850 ,. 

February 

6,420 „ 

March 

16,740 „ 


165,720 „ 

In addition to these exports eggs are taken for use in the ships 
regularly calling at the various ports. This figure is estimated 
at 280 dozen, and increases the total exports to 166,000 dozen. 
The total production would therefore be : — 

Consumed in the islands ... ... 156,000 dozen. 

Exported from the islands ... 166,000 ,, 

Total 322,000 dozen. 

Making the average price Is. 3d. per dozen, the value of the 
eggs produced would total £20,125, of which sum exports 
represent £10,375. 

According to the most recent valuation roll the gross value 
of the area amounted to £7,935 and the agricultural valuation 
to £6,767. From this it would appear that the value of the egg 
production of Uist is roughly two and a half times the gross 
valuation of the area, while the value of the eggs exported is 
£2,440 more than the gross valuation, and £3,608 more than the 
agricultural valuation. 

A significant feature of the monthly export figures is the 
smallness of the exports during November, December and 
January, the total for these three months being only 4*3 per cent, 
of the total export. As these are the months when the best 
prices are obtainable, an effort should be made to increase pro- 
duction during this period. 

The reputation of West Highland eggs is not as high as it 
might or should be. Better housing and management of the 
poultry and more efficient methods of handling must be adopted 
if these eggs are to compete successfully with supplies from other 
areas. They must not only be clean, fresh and of reasonable 
' size, but they must be packed in suitable cases, with clean fillers 
and flats, or wood wool, if they are to attract buyers. 

Attention to these points would amply repay the packer and 
would lead to increased prices. Enhanced prices result in 
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mcreased production. Increased production and export mean 
lower freights. To the struggling crofters in those Western Isles 
the development of poultry-keeping offers a return at least equal 
to that which they can obtain in any other way and would assist 
in bringing prosperity to the inhabitants. 


Craihstone. 

Experiments with Oats, 1928. — h. very important problem at 
the present time is the difficulty of getting oats to stand, especi- 
ally on lea after wild white clover. This 


from tendency to lodge has been accentuated, how- 
^llegm ever, during the last few years by the fact that 
there have been spells of very rapid growth 
which weakened the stalks and rendered them unfit to stand up 
against the subsequent heavy rains. 

There were no oats after lea at Craibstone in 192fi, a potato 
crop being taken instead, but in trials after roots heavy dressings 
of nitrogenous manures were applied so as to produce as nearly 
as possible the conditions met with after lea. 

In one such trial after potatoes, with varieties which in 
previous years stood up well, there was no lodging, although in 
all cases the crops were good. The following table gives the 
yield of grain and straw. 



1 

Per AriiE. 

Sown 4th April. 

Kipe, 

Weight of Grain. 

Weight of Straw. 

Banner Taitaiy 9 

22nd Sept. 

cwt. 

29*4 

cwt. 

33*0 

Beselei’s Pi(»litic 

Do. 

30-4 

36 7 

Mareholt 

Do. 

30-6 

31*6 

Marvellous 

10th Sept. 

80-1 

28*6 

New Null) her 

4th Oct. 

28 9 

33*0 

Recoid 

22iid Sept. 

30-0 

88*7 

Superb . . 

13th „ 

29*2 

30*1 

Uprif^ht 

19th „ 

307 

33*0 

Victory 

22nd ,, 

84*1 

81*9 

Yielder , ... 

I 13th „ 

31-6 

! 857 


Several varieties of oats with a reputation for good standing 
power were obtained from America in the hope that some of them 
might be useful here. These were sown alongside Abundance 
and Yielder for comparison. Both of these stood well. Several 
of the varieties — Albion, Gopher, logold, States Pride an^ 
White Cross — were very early, about three weeks earlier than 
Yielder ; but the yields in every case were much less. The first 
two were very short in the straw and stood, while the other three 
were slightly laid. Colorado 37 and Wisconsin Wonder both 
stood, but were about a ■vwsek later than Yielder. The latter, 
however, gave a heavier yield. Other late varieties, Lee and 
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Minota, 'were very badly laid, while Markton was slightly laid. 
Idamine, which produced a heavier crop than Yielder and was 
about equal in earliness, was only sUghtly leaning. The best of 
these are sown this year after lea. 

In pre’vious years, trials with Potato and Victory Oats sown 
at weeUy intervals from 1st March onwards have shown that the 
early sowings not only stood better but also produced heavier 
yields of both grain and straw, there having been an average 
reduction of about J cwt. per day when sowing was delayed 
beyond the end of March if the soil was in a condition for sowing. 
In 1928, however, while there was a gradual reduction in yield 
after mid- April, sowings in the first half of the month were quite 
as good as those sown earlier. This result is probably due to the 
fact that there was a sufficient amount of moisture during the 
whole of the growing season. Usually there is a dry period 
during June, and the late sown always suffer more than the 
early sown oats. 

So far as standing power is concerned, the results of previous 
years were fully borne out. In the case of Potato, all the plots 
were laid, but the early sowings were the last to lodge and were 
in quite good condition. With Victory, all the March-sown plots 
remained standing, whereas all the later sown plots were laid. 
In addition, the early-sown plots ripened earlier. For example, 
the plot sown on 22nd March was ripe a fortnight earlier than 
that sown on 19th April. Also, the grain produced on the early 
plots was a much better sample, there being many greens in the 
late sown plots. 

In a plot seeded with fully 2J cwt. per acre of an ungraded 
sample of Victory Oats, the stalks were very irregular in growth 
and the plot was laid, whereas in another plot alongside, where 
the small grains weighing fully J cwt. were sifted out and the 
remaining two cwt. of uniformly-sized grain sown, the stalks 
were longer, much more uniform in size, the ears were larger and 
the plot was standing when the grain was ripe. Not only so, but 
the graded sample, as in previous trials, produced fully a heavier 
yield. 

It is interesting to note that a sample of Victory obtained 
from a very light soil contained a considerable proportion of Wild 
Oats. The sample was graded and the large and small seeds 
sown separately. It was found that the Wild Oats were confined 
almost entirely to the small seed plot. Wild Oats can therefore 
be controlled % efficient grading. 

Some interest was aroused lately in the popular press by what 
is described as a Chinese method of cultivating oats by trans- 
planting. In the beginning of May a number of seedlings of 
Potato a®d Victory Oats from the early sown plots were planted 
12 in. apart each way. The plants grew strongly and tillered 
out well, especially the Potato, some plants of which produced 
as many as 15 to stalks. The crop, however, was far too late 
ever to oome to maturity under our conditions, and the ripening 
was Biost irregular. 
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Kilmarnock. 

Types and Varieties of Trunips and Swedes. — For the past 
four seasons trials have been conducted at Eilmarnock wi& a 
view to determining the relative merits of the different types 
of turnips and swedes commonly grown. There was great need 
for such a trial, for while named varieties are very numerous, the 
actual number of distinct types is not nearly so great. 

In all, twelve varieties of turnips and thirteen varieties of 
swedes representing distinct types have been compared, and in 
so far as possible varieties fairly widely grown in the south-west 
of Scotland and representative of the different types were 
selected. The following table gives the average yields per acre 
for the four years 1925 to 1928 inclusive ; the percentages of dry 
matter and the total dry matter per acre. 


Variety. 

Average 
for Four 
Seasons. 

Dry 

Matter. 

Dry Matter 
per acre. 

Whiitc TuKNI1‘8. 

tons 

cwts 

per cent. 

cwts. 

Red Globe 

23 


7-76 

86*2 

White Globe 

25 

4 

7*18 

36*0 

Purple Top Mammoth 

27 

H 

7-67 

42 '0 

Green Top White 

24 

H 

7 '85 

88-0 

Greystone 

24 

0 

7 '55 

36-2 

Ykllow Turnips. 

(a) {Flesh, Pale Yellow,) 





Centenary Green Top Yellow.*, 

23 

ISi 

7-89 

37*3 

Fosterton Hybrid ... 

Green Top Yellow Tankard 

24 

lOi 

8-89 

41-1 

21 

Hi 

8-02 

34-8 

(b) {Flesh, Yellow.) 





Early Sheepfold 

20 

I5i 

8-61 

85-3 

Purple Top Yellow .. ! 

21 

16* 

8*82 

38-4 

Aberdeen Green Top Golden ... 

20 

12f 

8*81 

86*8 

Aberdeen Gi-een Top Bullock 

22 

16J 

8 '33 

88-0 

Swedes. 

(a) {Purple Top.) 





Best of all 

25 

0 

10 '94 

64-7 

Picton 

81 

13 

10-62 

67*2 

Knockdon 

29 

16} 

lO'll 

60-1 

Dwarf Purple Top 

30 

8} 

10*88 

66 1 

Elephant 

27 

loX 

11 03 

60-7 

Skirving 

28 

17* 

11'77 

56-2 

Springwood 

Enterkin 

22 

12| 

11-59 

52-4 

28 

1* 

10-18 

47-0 

(b) {Bronze Top. ) 





X.L. All 

26 

17} 

10*66 

67 '8 

Scotia 

28 

6} 

10-70 

60-6 

Conqueror 

26 

8* 

10*80 

57*0 

Halewood 

26 

10 

11-04 

68*6 

(o) {Green Top.) 





Green Top 

25 

14} 

10-80 

63-0 


In the above table the varieties included in the trial are 
arranged very much in their order of maturing, commencing 
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with Bed Globe, the earliest of the white fleshed turnips, and 
ending with the Green Top swede, which takes longer to mature 
than any of the other types. 

The following notes indicate the characteristics of each 
variety. 

White Turnips (flesh white). 

Bed Globe. — Skin colour and shape are as indicated by name, 
but many bulbs are somewhat cylindrical and fanging is 
common. An early maturing very soft variety; generally 
ready for feeding early in September ; a moderate cropper, 
but does not stand frost and rots readily. 

White Globe. — Round to globular shape, skin colour white. 
Reaches maturity early in the season and does not stand 
the frost. The crown is frequently concave and furrowed, 
and tends to hold the moisture with consequent damage 
to the bulb. This variety is very susceptible to wet rot. 

Purple Top Mammoth. — Semi-tankard or oval in shape. Skin 
colour a deep purple. Bulbs of this variety attain to a very 
large size but are often hollow in the centre. It matures 
almost as early as the White Globe, is normally a large 
cropper, but does not stand frost. 

Green Top White. — Semi-globular in shape with a fairly high 
crown. Skin colour a pale green. A heavy cropping type 
and much hardier than the foregoing varieties, but not 
suitable for long keeping. 

Grey stone. — Globular to oblong in shape. * Skin colour 
mottled purple and green. This variety does not crop so 
well as most of the foregoing, but is rather hardier and 
more resistant to disease. The flesh is of poor feeding 
value. 

Yellow Turnips (a) (Pale yellow flesh). 

Centenary (Sutton). — Globe-shaped bulb. Skin colour 
green, with a distinctly russeted appearance. Flesh 
rather soft but of fairly good quality. Bulbs generally 
very uniform in size and shape; crops well but must not 
be sown too early. Moderately hardy and can be used 
until about Christmas. 

Fosterton Hybrid. — Oblong to globular in shape, bulb with a 
russety green skin colour. Flesh rather soft. This 
variety, which has distinctly curled leaves, stands well 
out of the ground and is very useful for eating off with 
sheep. This is the heaviest cropping yellow turnip, but 
does not keep well unless lifted and clamped before being 
touched by frost ; if this is done it will keep until about 
February. 

Green Top Yellow Tankard. — This variety is little grown in 
Scotland. The colour of skin and shape of bulb are as 
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indicated in the name. Sonie bnlbs are Tery long, the 
part above ground being frequently 12 ins. to 15 ins. in 
height, and on that account it is in favour for sheep folding 
and widely grown in some parts of England for that pur- 
pose. It is a variety capable of yielding a large crop 
because of the closer singling that may be adopted, but 
It is rather susceptible to the ravages of finger-and-toe 
disease. 

Yelloto Turnips, (h) (Yellow flesh.) 

Early Sheepfold (Sutton). — ^Bulb semi-globular in shape. 
Skin colour a bright green above ground and a rich deep 
yellow below. An early maturing form of the Aberdeen 
Green Top and a heavy cropper, but the bulbs crack 
readily. It is not so hardy and does not keep so well. 

Purple Top Yelloto. — Bulb globular to oval in shape with a 
bright purple skin and strong foliage. Flesh moderately 
firm. A good cropper, an excellent keeper and widely 
grown. 

Aberdeen Green Top Golden. — Globular in shape, with the 
skin colour deep green above the ground line and bright 
orange below. The flesh is solid, but the yield per acre 
is rather low. 

Aberdeen Green Top Yellow Bullock. — Bulb semi-globular 
in shape with a bright green skin colour above ground. 
A hardy variety, and if lifted and clamped or ploughed in 
will keep well into the spring. Many lowland sheep 
farmers prefer it for the ewes in March and April. A firm 
fleshed, good cropping variety and widely grown. 

Swedes, (a) (Purple topped.) 

Best of All. — ^Typical bulbs are globe-shaped with a reddish 
purple skin colour. One of the most widely grown 
varieties and largely sold under trade proprietary names, 
e.g. Magnum Bonum, Eclipse, Magnificent, Paragon, 
&c. Has been largely used for selection and crossing. 
The flesh is open and soft, and varieties of this type are 
rather subject to disease, e.g. dry rot. 

Picton. — The result of a cross between Knockdon and 
Monarch. Bulbs, semi-tankard in shape and with a bright 
pinkish purple colour. A swede with very palatable 
flesh, and specially suitable for shopping purposes. The 
heaviest cropping of the varieties tested at Kilmarnock, 
it is hardy and keeps well. 

Knockdon. — ^A selection from Best of All but now quite dis- 
tinct. Bulb semi-tankard with a pinkish purple skin 
colour and the shoulder more fully rounded than in Picton. 
This variety has very palatable flesh. It stands well out 

203 



THB SOOnXBB JOIBUIAXi AOBioumnu. {ijoau 

of the grotmd and is a good cropper, bat is rather subject 
to dry rot. 

Dwarf Purple Top. — ^Bulb globe-shaped and the skin colour a 
dark purple. A very heavy cropping variety and suitable 
for the vegetable trade. 

Elephant. — Bulb tankard shaped and usually plum coloured. 
This type shows marked variations of skin colour ranging 
from light purple to plum. Bulbs stand well out of the 
ground, but the flesh is rather open in texture, and though 
a bulky cropper it is generally inferior in weight. 

Skvrving. — ^Bulb semi-globular in shape with a bronze purple 
skin colour. One of the oldest varieties in cultivation, 
but now largely discarded in favour of some of the newer 
and heavier cropping types. Stands well out of the ground 
but has rather a long neck. The flesh of this swede 
though solid is not particularly palatable. Further, this 
variety suffers readily from the ravages of finger-and-toe. 

Spring wood. — ^Bulb semi-tankard in shape. Skin colour 
between purple and bronze, neck a little too strong. 
Matures rather slowly and is only a moderate cropper. 

Enterkin. — Semi-globular in shape with nicely rounded 
shoulder. Skin rough, russety and tinged with bronze. 
Slow maturing but very hardy, and can be left growing 
until required in spring, except in the more exposed 
places. Only a moderate cropper. 

(b) (Bronze topped.) 

X.L. All. — Bulb, semi-globular or oval in shape. Skin 
colour a purplish bronze. Flesh fairly solid. A hardy, 
heavy-cropping variety specially suitable for shopping pur- 
poses, and very popular in the south-west of Scotland. 

Scotia. — ^Bulb tankard shaped and shows great uniformity in 
type. Skin colour bronze. This swede matures slowly 
but has very firm flesh and is one of the best cropping 
varieties. Last season this variety suffered to some extent 
from dry rot. 

Hakewood. — ^Bulb tankard to semi-globular in shape. Skin 
colour greenish bronze. A slow maturing variety. Very 
hardy and a long keeper. 

Conqueror. — ^Bulb globe-shaped. Skin colour greenish 
bronze. Slow in reaching maturity, but a fair cropper with 
solid flesh, and a long keeper. Fairly resistant to finger- 
and-toe disease. 

(c) (Green topped.) 

Green Top. — ^Bulb glehtdar in shape. This variety has a 
long neck and stnmg foliage. It matures very slowly and 
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although only a moderate oroppar is very hardy and one 
of the best keepers. It is very snitable for late spring use. 


Effect of Time of Singling on Yield of Swedes per Acre. 
(Variety Picton.) 


Time of Siogling. 

Yield per Acre. 

Arerage 

YielS 

1927. 

1928. 

Singled early 

Singled at normal time 

Singling delayed 



tons cwtB. 

22 in 

24 18 

21 6 


Effect of Width of Singling on Yield of Swedes per Acre. 
(Variety Picton.) 


Width of Singling. 

Yield per Acre. 

Average 

Yielf 

1927. 

1928. 

Plants 8 ins. apart 

Plants 10 ins. apart 

Plants 12 ins. apart 

tons owts. 
19 7 

19 18 

18 12 

tons owts. 

24 15 

26 16 

25 5 

tons cwts. 
22 1 

23 61 

21 18| 


Effect of Width of Drill on Yield of Swedes per Acre. 
(Variety Picton.) 


Width of Drill. 

Yield per Acre. 

1928. 

Drills 24 ins wide 

tons owts. 

28 16 

Drills 27 ins. wide 

28 

2 

Drills 30 ins. iiiide 

23 

19 


In 1926 the Board of Agriculture for Scotland arranged for 
the three Agricultural Colleges to undertake 
a ^ survey of the fruit grown in Scotland 

toYias commercial purposes. The survey was' 

undertaken primarhy for the following 

purposes : — 

(1) To ascertain the most profitable varieties of the 
different fruits grown in Scotland with a view to furnishing 
authoritative advice to growers ; 
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(2) to collect infonnation as to the incidence of diseases 
and pests. 

The survey was completed in the summer of 1928, and the 
following is an abstract of the salient features of the three reports. 

In carrying out the survey it was found possible to bring 
growers as a whole into closer touch vidth the activities of the 
Agricultural Colleges in their respective areas, and the Survey 
Staff took advantage of the opportunity to give much valuable 
assistance to growers both in regard to their immediate difficulties 
and their plans for the future. 

Tables are attached showing the extent to which the various 
kinds of fruit are grown for commercial purposes in the different 
counties in the areas of the three Colleges. 

Raspherries . — ^Easpberry growing, as regards the acreage 
under cultivation, is the principal fruit industry in Scotland. 
The acreage under this crop constitutes almost half of the total 
area devoted to commercial fruit growing. The crop is concen- 
trated mainly in the counties of Perth, Angus and Fife. 

The principal varieties are Mitchell’s seedling (Semper 
Fidelis), which has by far the largest acreage, Antwerp, Hornet, 
Lloyd George (the acreage of which is increasing rapidly). Fill- 
basket, the Devon and Beaumforth Seedling. In the south-west 
and in the Aberdeen College area raspberries are not grown 
extensively. In Moray and Nairn, however, there are heavy 
cropping local varieties of robust habit and growth and of con- 
siderable merit. These varieties are quite distinct and are of 
unknown origin. They have been included in the trials of the 
Aberdeen College for comparison with commercial sorts and have 
been accepted for trial at the East Mailing Research Station. 

The varieties Lloyd George and Devon are recommended for 
all districts with, in addition, Beaumforth (northern area) ; 
Beaumforth, Mitchell’s Seedling, Bountiful, Hornet (eastern 
area) ; and Mitchell’s Seedling, Burnett’s Holm Seedling, Pynes 
Royal (on light soils), and Red Cross (western area). 

The most prevalent pests are the raspberry moth, raspberry 
weevil and raspberry beetle, all of which cause considerable 
damage and loss. A small amount of “ Die-Back ” has been 
noted in the Aberdeen College area, and it is suggested that 
some research work is necessary with a view, if possible, to 
determine the nature, cause and control of this condition. 

Strawberries . — The area devoted to strawberry growing 
amounts to 2,212 acres. The crop is cultivated mainly in the 
Clyde Valley but also in the counties of Perth, East Lothian, 
Angus, Aberdeen, Ayr, Midlothian and Kincardine. The straw- 
berry crop in Lanarkshire represents nearly 87 per cent, of the 
total acreage of fruit grown in the area of the West of Scotland 
College, while of the total acreage of fruit in the Aberdeen 
College area 58 per cent, is under strawberries. 

The varieties chiefly grown are Ruskin, Lord Overton, 
Scarlet Queen, Bedford, Laxton, Garibaldi, King George and 
Royal Sovereign. 
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Scarlet Queen, Eoyal Sovereign (on heavy soils) and &ari*- 
baldi should do well in both the northern and eastern areas, 
while Laxton’s Climax, M‘Mahon, Aberdeen Favourite, Sir 
Joseph Paxton and Elton Pine are also recommended as suitable 
for the northern area, and John Buskin, Lord Overton and 
Oivon's Late Prolific for the eastern area. In the western area 
the essential is to obtain plants that are free from disease. 

Since 1921 strawberry disease in the Clyde Valley area has 
<jaused increasingly serious damage, and must be regarded as a 
real menace to the cultivation of the strawberry crop throughout 
the College area. Mildew (Sphcerotheca humuli), Leaf Spot 
iMycosphcerella fragaria) and Bed Plant have also caused 
damage. The most serious insect pest is the larva of the crane 
fly (Tipula oleracea), commonly called “ grub.*’ In the Northern 
area strawberry plants are remarkably free from disease, and it 
is suggested that this area would be an excellent source of supply 
for new stock plants for southern growers. 

Apples , — ^In the West of Scotland apple crops have not been 
satisfactory, and the area devoted to apple cultivation is being 
reduced every year. In the Carse of Gowrie district of Perthshire 
there are nearly 200 acres of apple orchards where, in general, 
satisfactory results have been obtained, the varieties most fre- 
•quently grown being (on heavy soils) 


Early Victoria. 
Grenadier. 

Worcester Pearmain. 
Irish Peach. 
Bramley’s Seedling. 
Bismarck. 

Tower of Glamis. 


Keswick Codlin. 
Golden Spire. 

Prince Albert. 
Washington. 

Lord Derby. 
Hambling’s Seedling. 
Koyal Jubilee. 


and (on lighter soils) : — 
Ecklinville. 
Stirling Castle. 
Warner’s King. 
Hawthornden. 
Lord Suffield. 


The Queen. 
James Grieve. 
Charles Ross. 
Mr. Gladstone. 
Lady Sudeley. 


While the acreage under apples in the north is small, the 
climatic conditions obtaining in Morayshire appear to be favour- 
able for an extension of the area under cultivation in that county. 

The culinary varieties, Golden Spire, Early Victoria and 
Bramley’s Seedling, do well in all districts, while the following 
are, in addition, recommended for the respective College areas : — 


North, 

Lord Grosvenor. 
Prince Albert. 
Royal Jubilee. 


East. West, 

Grenadier. Grenadier. 

Domino. 

Bismarck. 

Prince Albert. 

Lord Derby. 

Ecklinville Seedling. \ 

Stirling Castle. (For medium to 

Warner’s King. r light soils. 

Newton Wonder. J 
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In the case of dessert mieties the most suitahle are ; — 

North. Ea»t. We$i. 

Gladstone. Gladstone. Allington F4>pin. ' 

Irish Peach. Worcester Pearmain. Bival. 

Worcester Pearmain. James Grieve. 

Beauty of Bath. Ellison’s Orange. 

The Premier. 

Bival. 

Diseases of apples most prevalent are Canker, Coral Sjwt and 
Apple Scab, while the most prevalent insect pests are Winter 
Moth Caterpillars, Woolly Aphis, Apple Sucker and Scale. 

Plums . — ^The zone for plums is much more restricted than 
that for apples. The areas in which plums are grown to any 
extent are the Clyde Valley, Midlothian, the Carse district of 
Perthshire, Brechin district and East Lothian, and the most 
important variety is Victoria. There would appear to be room 
for extension in the cultivation of plums (and also pears) in 
Morayshire. 

Victoria is the variety recommended for general cultivation, 
but The Czar should also give good results, while in the north 
Early Prolific and Kirke’s have been found satisfactory, and 
Merryweather (Damson). 

The plum suffers from insect pests and Winter Moth and 
Plum Saw Fly have both been troublesome, but the most serious 
infestation of recent years was that caused by Bud Moth. The 
Leaf Curling Aphis is always present and constant spraying is 
essential. Silver Leaf disease claims a few victims each year, 
but the most virulent diseases are Eutypella ‘‘prunastri and 
Diaporthe perniciosa. 

Pears . — ^In the south-west of Scotland pears do not appear to 
be a satisfactory crop. There are 29 acres of pears grown in 
Perthshire, mai^y in the Carse district, but here, as in the Clyde 
Valley, the trees are mostly very old, varying from 50 to probably 
over 150 years of age. 

The following varieties should be the most profitable : — 
Hessle, Fertility and Conference, but for the eastern area 
William’s Bon Chretien, Dr. Jules Guyot and Durondean are also 
recommended. 

Pear Scab is prevalent and does most damage to the crop, 
but there is also a considerable amount of Scab Lichen and Moss 
on the trees. 

Black Currants . — ^This crop is not grown on a large scale 
but is found in small plantations along with other fruits. How- 
ever, there has been of recent years a noticeable increase in the 
acreage of black currants under cultivation in the area of the 
West of Scotland College. The principal areas of cultivation are 
the Clyde Valley, Perthshire, Angus, Midlothian, Aberdeenshire, 
Clackmannanshire, East Lothian, life and Morayshire. 

The varieties Edina and Baldwin are generally recommended, 
while Boskoop also may expected to prove satisfactory in the 
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north And oast. In the latter area Yietoria (Goliath) cm be 
grown gaecessftdlf, and Davidson’s E%ht in the western area. 

Big Bud (Black Currant Mite) and Beversion are common 
and widespread. The disease Cromrtiutn rubioola is present in 
certain localities. Except in cottage gardens, the position with 
regard to Big Bud in the northern area has improved during 
recent years. 

Gooseberries . — Of bush fruits gooseberries have been the 
favourites, but the tendency now is to reduce rather than to 
extend their cultivation, principally on accoimt of changes in the 
methods of jam manufacture. The crop is found mainly in the 
Clyde Valley, Midlothian, Aberdeenshire, East Lothian, and the 
Carse district of Perthshire. 

The following varieties predominate : — ^Whinham’s Industry, 
Lord Elcho, Warrington, Whitesmith, Golden Lion, Sulphur, 
Langley Green, Glencarse Muscat and Hedgehog. 

Whinham’s Industry can be recommended for cultivation in 
Scotland generally, while other red varieties which grow well 
are May Duke, Lancashire Lad and Crown Bob in the north and 
Victoria and Lord Derby in the east. 

Keepsake and Careless are the two most suitable varieties 
generally, while growers in the northern area may also cultivate 
profitably Laxton’s Amber, Bedford Yellow, Leveller, Langley 
Green, Lancer and Whitesmith, and those in the eastern area 
Early Sulphur, Langley Beauty and Whitesmith. 

The most prevalent pests are Bed Spider, Winter Moth, 
Sawfly, Magpie Moth and Aphis. American Gooseberry Mildew 
has given considerable trouble in previous years, but it can now 
be kept under effective control by the adoption of suitable 
remedial measures. Other diseases encountered are (Gooseberry 
Dieback and European Gooseberry Mildew. 

Red Currants . — ^This fruit is found often in private gardens, 
but the commercial cultivation of the crop is limited to small 
plots along with other fruits. The most frequently grovra sorts 
are Comet, Victoria, Baby Castle, Murie Bed, Fay’s Prolific, St. 
Madoes Bed and Bed Dutch. 

For the respective areas it is suggested that the following 
varieties are the best : — 


North. 

Ayrshire Queen. 
Comet 
Bed Dutch. 
Perfection. 


East. 

Murie Bed. 
Comet. 

Baby Castle. 
Bed Dutch. 


West. 

Victoria. 
Baby Castle. 


Except for aphides, red currants do not suffer severely fronr^ 
insect pests. The only serious diseases are Coral Spot and Leaf 
Spot. 


f Scottish Feuit Subvbt, 1926-1928. 

21 ^ 



TBS BOomsE jojmm of [APm 


SCOTTISH FEUIT SUEVEY, 1926-1920. 
Area of the North of Scotland College of Agriculture. 
Acreogfe and Distribution of Fruit. 


OOUMTT. 

No. of 
Hold- 
ings. 

AppleH. 

Pears. 

Plums. 

Straw. 

berries. 

Basp- 

berries. 

Black 

Ourrants. 

Bed 

Ourrants. 

Goose. 

berries. 

Total 

AORiAoa. 

Aberdeen ... 

148 

acres. 

8f 

acres. 

acres. 

i 

acres. 

176f 

acres 

25i 

acres. 

81 

acres. 

H 

acres. 

19 

acres. 

265| 

Kincardine ... 

37 

i 



48J 

5 

41 

i 

1 

60} 

Bantf 

10 



i 

H 

n 

8i 

* 

i 

Hf 

Moray 

28 


A 

2 

8f 

6 

n 

i 

n 

36J 

Naim 

4 

i 

... 

A 


n 

i 

A 


8 

Inverness ... 

16 


... 



2} 

2 


1 

16} 

Boss and 
Oromarty... 

21 

6i 


i 



6J 

A 

Si 

22} 

Orkney 

1 


... 

... 

1 

... 


... 



Sutherland 
and Caithness 

Nil. 



... 


! 




... 

Totals ... 

260 

32i 

1 

2J 

242i 

m 

68} 


26| 

416 


SCOTTISH FEUIT SUEVEY, 1926-1928. 

Area of the Edinburgh and East of Scotland College of Agriculture. 
Acreage and Distribution of Fruit. 


OOUKTY. 

Apples. 

Pears. 

Plums. 

Rasp- 

berries. 

Straw. Black 
berries. Ourrants. 

Bed 

Ourrants. 

Goose. 

berries. 

TorAL 

Acrxaob. 


acres. 

acres. 

acres. 

acres. 

acres. 

acres. 

acres. 

acres. 

acres. 

Angus 

2 


21 


747 

146 

40 

* 


960 

Berwickshire 

12 

* 



* 

li 

1 


2 


17| 

Clackmannanshire ... 

li 

} 

111 


26} 

2i 

26} 


* 

66 

East Lothian .. 

23} 

4* 



21 

165 

23 

1* 

16 


254{ 

Fifeahire 

19* 

2 

1: 


98 

26 

21* 

3 

4* 

1761 

Kinross-shire 

1 

,, 



1 

6* 

6 

... 

... 


14} 

Midlothian 

25 

4* 

221 

88 

76} 

89 


28i 


2371 

Peeblesshire 

1 


1 


2 

18* 

u 

{ 



19| 

Perthshire 

286 

2fl 

18 


2,176 

169 

62 

12 

14: 


2,706} 

Roxburghshire 

16 

1* 

8 


2 

9* 

2* 

... 

l] 


86 

Selkirkshire 

H 

1 

... 


1 

1 

1 

... 



4} 

West Lothian 

8 


1* 

2 

22 

I* 

* 

fi* 

41 

Totals 

846} 

42* 

80} 

8,114 

628} 

2141 

21* 

76 

4,528} 
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SCOTTISH FRUIT SURVEY, 1926-1928. 
Area of the West of Scotland Agricultural College. 
Acreage and Distribution of Fruit. 


aeres. acres. 

acres. 

acres. 

acres. 

50i ... 

n 

151 

90 

11 ... 

f 


22 

^ ... 

H 

SOi 

40 

1 ... 



2 

156| 611 

249J i 

86 

1,064 1 

i ... 

n 

864 

18 


Ayrshire 
Dumfriesshire 
Dumbartonshire 
Kirkcudbright 
iStewartry of) 
Lanarkshire ... 
Perthshire (West) 
Renfrewshire... 
Stirlingshire . 
Wigtownshire 

Totals of Chops 


> 51 acres grown as intercrop/ 

* 9 acres grown as intereropl acres in Lanarkshire, 45 

® ^ I m Ayrshire and 65 in Stinmgshire. 

Thus— Sums of totals of crops will not correspond with totals of areas in each county^ 



Bed 

OwTants. 

Total 

Goose- 

berries. 

intercrop). 

acres. 

acres. sores. 

6i 

63 229} 

i 

3} 41 

2i 

8} 91 



46i 

1 3721 2, 0481 

... 

1 i 107 

It 

• 1 88} 

n 

I 501 271} 


2} 8 

661 

492 2,877 


Practical Co-operative Marketing. — A. W. M'Kay and C. H. 
Lane, Chapman & Hall, 1928 ; pp. xvii + 512 ; price 15s. — ^Among 
Beviews many books that have recently been pub- 

lished on the subject of co-operative marketing, 
on both sides of the Atlantic, this vsrork takes a high place. Mr. 
M‘Kay is Senior Marketing Economist in the U.S. Department 
of Agriculture, and Dr. Lane is chief of the Agricultural Educa- 
tion Service in the Federal Board for Vocational Education. 
Their book is based on a thorough knowledge of co-operative 
marketing of all kinds in the United States, and on an equally 
thorough understanding of the way in which the ordinary farmer 
approaches the question of co-operation. Part I.deals with the 
nature and organisation of co-operative marketing associations in 
general; Part II describes the actual working of the existing 
associations for the co-operative sale of milk, butter, cheese, 
poultry and eggs, live stock, wheat, cotton, wool and fruit » 
Part in discusses the conditions of success, the causes of failure, 
and the results achieved by these associations. Each chapter 
closes with a list of questions which the reader may put to 
himself by way of applying to his own circumstances the experi- 
ence of others, and with a list of bulletins, &c. for further refer- 
ence. The book is illustrated with 157 well-chosen plates and 
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Vagrams, and there are a number of appendioee, one of which 
contuns a list of the periodical reports relating to crops, markets 
and agricultural economics issued by the U.S. Department of 
Agricidture ; this list extends to fifteen pages, and gives evidence 
of the remarkable activity of the Department. 

There are about 6,000,000 farmers in the United States, and 
it is estimated that in 1927 about 2,000,000 of these were 
members of one or more of the 17,000 marketing and purchasing 
associations, whose turnover amounted to J05(M,OOO,OOO. The 
scale of co-operation in the States is thus vastly greater than it 
can possibly be in Great Britain, but the principles and practice 
of successful co-operation do not vary with size, and this account 
of what has been achieved across the Atlantic may be confidently 
recommended to Scottish farmers and others interested in the 
matters with which it deals. 

Bibhy’s Book on Milk. Section II. The Law relating to the 
Sale of Milk. — This volume sets out to be a complete and com- 
prehensive handbook on all matters relating to the sale of milk, 
and is intended to supply full information for the guidance of 
milk producers and distributors on the problems arising in their 
daily business. 

Beginning with a detailed history of the various acts and 
regulations affecting the sale of milk, the text brings out the fact 
that the essence of the law is that milk must be genuine, as it 
comes from the cow. It proceeds to make out an unanswerable 
case against the procedure whereby milk below the presumed 
standard of fat and non-fatty solids is held to be adulterated 
unless the producer can prove the contrary. Much evidence is 
adduced to show natural and inevitable variation in the com- 
position of milk, and many authorities are cited in favour of 
an alteration in existing procedure. 

Beprints of Acts of Parliament with notes interpreting these, 
a large selection of decided law cases, a collection of evidence 
regarding the composition of milk, prints of Statutory Buies and 
Orders, official correspondence concerning the Acts, and a section 
comprising the Milk Laws of Scotland, with Buies, Orders, Bye- 
laws and Circulars, make up a most useful compendium of infor- 
mation on the subject. 

Mr. John Hanley, Messrs. Bibby’s Laboratory manager, is 
responsible for" the compilation of the material and the text. 

Sugar Beet in France, Belgium, Holland and Germany. A. 
Bridges and B. N. Dixey, Clarendon Press, Oxford. — Messrs. 
Bridges and Dixey must have made excellent use of their time 
in the three short visits they paid to these beet-growing countries 
in the years 1926 and 1927, for their report is a model of careful 
observation and recording of facts, clear arrangement and presen- 
tation of these, and sound judgment of their bearing on home 
practice. The authors stress the importance of the labour factor, 
and bring out the fact that in these Continental countries the 
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bMt returns are obtained by small peasant proprietors who find 
tiieir labour almost entirely within their own households. Other 
important factors are the use made of leaves, tops and pulp as 
fodder for cattle, and the comparatively high yields — ^both per 
acre of roots and of sugar content — on the extensive area of 
suitable soil in these countries. There are besides matters con* 
nected with the placing and running of factories, costs of trans- 
port, and arrangements for marketing which appear to favour the 
Continental producer. The authors therefore draw the general 
conclusion that “ no Continental practice in relation to the grow- 
ing of this crop should be adopted or even recommended in this 
country except after careful trial under British conditions of soil, 
climate, and above all labour.” 

Full and well-authenticated information is given concerning 
cultivations, manuring, seed and sowing, harvesting, yields, 
by-products, costs and returns, and the effect of beet cultivation 
upon general agriculture ; and an appendix gives examples of 
contracts between growers and factories. 

Feeding Stuffs. Arthur 8. Carlos, B.Sc., F.I.C., Chapman 
& Hall. — This is quite a useful and unambitious elementary text- 
book on the main foodstuffs offered on the market. After a 
general chapter on chemical composition and functions of food 
the various substances arc dealt with seriatim, the origin, method 
of production and manufacture, and their use being in each case 
indicated. 

The making up of compound foods is then dealt with. This 
leads on to the comparative value of foods and the methods 
of estimating these, and to a short description of scientific ration- 
ing of animals. A summary of the relevant sections of the 
Fertilisers and Feeding Stuffs Acts with schedules, regulations, 
Ac. will be a helpful guide to interested parties, and tables of 
statistics of the World’s trade in feeding stuffs bring together 
much useful information from many sources. 

Agricultural Entomology. D. H. Bobinson, B.Sc., and S. G. 
Jary, B.A. Duckworth. — Insect pests on stock and crops have 
been attracting increased attention in recent years as the losses 
due to their activities have been more realised both at home and 
throughout the Empire ; and there is an urgent call for trained 
entomologists to carry out investigation and to suggest measiures 
of control. No agricultural student could have a more satisfactory 
introduction to the subject than this short and welltarranged text- 
book. After a brief and concise account of the elements of 
Entomology, the authors pass on to deal with the insects which < 
are important pests, and in those cases where methods of con- 
trol are already known they describe these succinctly. Sensible 
advice is given regarding control of insect damage generally, and 
the usefulness of cultural’ operations and variations of rotation is 
emphasised. Certain animals such as eelworm, whose attacks 
and their effects are similar to those of insects, are dealt with 
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in appendices. Useful hints are given on collection, preservation, 
and examination of specimens, and a short bibliography suppiiea 
references to authorities on special branches of the Babject. 


Messrs T. Whitehead, M.Sc., Ph.D., and J. F. Currie, 
N.D.A,, University College of North Wales, Bangor, have con- 
tributed the following preliminary note on the development of 
secondary symptoms of potato leaf-roll in the year of infection. 

When well-grown potato plants are infected in the field with 
leaf -roll, they either show no symptoms at all or, at most, a 
curling and coloration of the upper leaves 
LMf-Roll which are regarded as “ primary ” symptoms; 

their progeny, however, develop the full or 
secondary characters of leaf-roll about one month after appearing 
above ground. On the other hand, it has been shown by 
Murphy (1) that when sprouting tubers are infected, the plants 
they give rise to assume the secondary symptoms of the disease. 
It seems possible to the writers, therefore, that a stage occurs in 
the growth of a potato plant up to which these secondary 
characters might develop during the year of infection, and beyond 
which it would be necessary to grow on the progeny before 
infection could be demonstrated. In order to test this possibility, 
plants have been raised from tubers planted at weekly intervals 
so that there was a difference in age of nine weeks between the 
oldest and youngest series. All were infested for the same length 
of time with an approximately equal number of infected greenfly, 
the experiment being carried out under controlled conditions in 
a glasshouse. Under these circumstances plants of the variety 
Arran Comrade, from the youngest up to those planted eight 
weeks before infestation with the greenfly, developed pronounced 
symptpms of secondary leaf-roll ; those planted one and two weeks 
earlier showed definite rolling of the upper leaves only, whilst still 
older ones either remained normal or exhibited doubtful rolling 
in the upper leaves. In another variety (Kerr’s Pink) secondary 
symptoms developed in plants arising from tubers planted up to 
six weeks before infestation, doubtful primary characters showing 
in those planted seven, eight and nine weeks before infestation, 
whilst older plants developed no symptoms. 

Full details will be published el^where, but it is felt that 
attention should be drawn to these facts, without delay, in view 
of their importance to the Scottish seed potato industry. 
Although it is probable that the infestation of the plants in this 
experiment was heavier than occurs normally in the field, the 
results indicate that when late planting is followed by an early 
infestation with greenfly, there may be an apparently inexplicable 
increase in the amount leaf-roll found in the crop. This may 
conceivably afford an explanation of the fact that leaf-roll, 
although not nearly so serious as in England, does occur to a 
great extent in some stocks in Scotland (2). From the growers’ 
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point of view it is of importuice to know that, under the con- 
ditions mentioned above, it is possible for potatoes to become 
infected at a sufficiently early stage in their growth as to develop 
secondary symptoms of leaf-roll in the same season. Where this ‘ 
seems likely to occur there is special need for early and constant 
rogueing out of diseased plants. Apart from the presence of leaf- 
roll affecting the value of the crop for seed purposes, the early 
spread of disease will result in such an increase in the number 
of plants showing secondary leaf-roll that the yield may be 
seriously reduced. It seems clear, also, that the amount of leaf- 
roll found in a crop does not necessarily afford a measure of its 
prevalence in the seed from which it was grown, unless the 
plants had passed the critical period before the onset of greenfly. 

Bbfbbbhobs K) Iotebattibb. 

(1) Murphy, P. A. — On the Cause of Bolling in Potato Foliage; and on some 
further Insect Carriers of the Leaf-Boll Disease. Sc. Proc. B. Dublin Soc.. 
vol. 17, No. 20, 1923. 

(2j Anon.— licaf -Boll, Mosaic, and Belated Diseases of the Potato. Part I. 
8e. JouriK of Agnc,, vol. 8, No. 1, Jan. 1926. 


The Report on the Census of Agricultural Production in 
Scotland taken in 1925, which has formed the subject of a series 
of three articles in this Journal, contains 
Uac^ery on particulars of the motive power used on farms 
in 1925 machines driven by the engines. 

The following table gives a comparison of the 
figures obtained in 1925 with those obtained in 1908 and 1913. 


Type. 

1908. 

1918. 

1925. 

(A) Fixed or portalle-- 




Steam 

2,086 

1,368 

401 

(ias .. 

80 

103 

89 

Oil or Petrol 

1,858 

3,766 

11,187 

Electric 

25 

52 

187 

Wmd 

Water 

} ... 

6,106 1 

513 

2,829 

Not stated 

56 

... 


(b) Moior Tractors-^ 


1 


For field operations 

j 

... 

1,400 

For statiouary work 

i 

•:* 

291 


The total of the comparable items has been almost trebled 
since 1908. Steam engines have been reduced to one-fifth of 
their earlier number, while petrol and oil engines have been 
multiplied six-fold. The former in 1908 constituted one-half of 
the total of the comparable items, while the latter in 1925' 
accounted for no less than 94 per cent, of these items. Gas 
and electric engines are comparatively few, but the lattw have 
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made a large proportionate increase. Motor tractors are a new 
feature of farm equipment. The number returned in 1925 is 
1,691, comprising 1,400 for field operations and 291 for stationary 
work. 

The returns are analysed in Tables 26 and 27 in the Appendix 
to the Beport. The former gives for each division (a) the actual 
number and horse-power of each type of engine, and (b) the 
number and horse-power per 10,000 acres of land under crops 
and grass. 

Wind-mills are most numerous in the northern and north- 
western division, and water-mills in the north-eastern, while 
steam engines are most used on the large farms of the south- 
eastern division. Oil and petrol engines are most largely used 
in the north-eastern division, where there is one to every 300 
acres of farm land, but their average horse-power is less than 
that of the engines in use in the east central and the south- 
eastern divisions. Engines of this type provide 102,200 horse- 
power, while all other types combined provide 29,600. 

Of the 1,691 motor tractors in use, the three eastern divisions 
have each over 400, the western and south-western over 300, 
and the northern and north-western 120. The south-eastern 
division has the largest proportion for its area — one to about 
2,000 acres of farm land. 

Appendix Table 27 gives similar details for each of the hold- 
ings groups. Farms over 100 acres have 81 per cent, of the 
steam engines returned, 77 per cent, of the electric engines, and 
from 67 to 65 per cent, of the other tjrpes. Holdings not exceed- 
ing 15 acres have a negligible number of engines. The propor- 
tions between the number of engines and the number of holdings 
in the other classes are as follows : — 


Holdings Group. 

1 Engine to 

Holdings Group. 

1 Engine to 

15 to 80 acres 

80 „ 50 „ . . 

50 „ 100 „ 

12 holdings. 

6 „ 

8 „ 

100 to 150 acres 

150 ,, 300 ,, 

Above 300 ,, 

holdings. 

]| holding. 

1 ,, 


Of the 1,400 tractors used for field operations, 92 per cent, are 
on holdings exceeding 100 acres, and of those used for stationary 
work 87 per cent. Of the holdings over 300 acres, between one- 
fourth and one-fifth have tractors, and of those between 150 
and 300 acres about one-twelfth. 

Appendix Table 28 shows the number of power machines 
returned in each county, divided into three classes — ^threshing- 
machines, bruisers, &c., and hay and straw cutters. In Scotland 
as a whole the number of threshing-machines is equal to the 
number of holdings exceedu^ 150 acres, with the addition of 
half of those between 100 and 150 acres ; the number of bruisers 
to the number of holdings exceeding 300 acres, with the addition 
of three-fifths of those between 150 and 300 acres; and the 
number of hay and straw cutters is somewhat less than the 
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number of holdings exceeding 300 acres. The distribution 
among the various counties varies considerably, according to 
the prevailing system of agriculture. Thus Aberdeen has a 
threshing-machine for every holding exceeding 75 acres, or more 
than double the average number, i.e. the number it would have 
according to the distribution in Scotland as a whole; Ayr on 
the other hand has one for every holding exceeding 300 acres, 
with the addition of one-third of those between 150 and 300 
acres, or a little over one-fourth of the average number. Aber- 
deen has also nearly double the average number of bruisers, 
while Berwick has only one-fourth of the average. Ayr has 
double the average number of hay and straw cutters, while 
Angus has only one-third of the average number. 


Thb weather during December was generally mild and open 
and suitable for seasonal work; satisfactory progress was made 
with ploughing, but the carting of manme 
was rendered rather difficult owing to the wet 
on ons. condition of the land. Throughout January 
the rainfall was light, but there were occasional falls of snow in 
most parts of the country, while severe frosts occurred frequently 
in practically all areas. Every opportunity was taken to press 
forward with ploughing and other seasonal work, but the soil 
was generally frostbound and at the end of the month ploughing 
was in arrear in many areas. Good progress was, however, made 
with the carting of manure, while the threshing of grain was well 
advanced in several districts. In Orkney, Shetland, Caithness, 
Harris and Uist, and to a certain extent in the Lothians the 
weather conditions during the first three weeks of January were 
rather more favourable for cultivation and in these districts farm 
work made good progress. During the first week of February the 
weather was mild and open in most districts and some progress 
was made with outdoor work. Frost of unusual severity was, 
however, general during the remainder of the month and there 
were heavy falls of snow in many areas, the roads being blocked 
in some districts. Throughout this period cultivation was practi- 
cally at a standstill, the only outdoor work possible being the 
carting and spreading of manure. Ploughing was more or less 
seriously in arrear in most districts at the beginning of March. 

The winter sowing of wheat was well advanced at the begin- 
ning of December in Moray, Angus, South-west Fife, the 
Lothians, Berwick, Stirling and parts of Perth and Lanark, bn* 
elsewhere the work made slow progress. Speaking generally the 
weather during the last three months has been unfavourable for 
the crop and the plants are now rather backward; in many 
districts the severe weather during February checked growth 
e,nd in most areas the crop became browned by frost. No spring 
eowing had been accomplished at the end of February. 
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The reports on potato stocks fnniiBhed at the end of Jannarjr 
indicated that only a small proportion of last yew’s crop had 
tiien been taken from the pits, but that in practically all cases- 
where the pits had been opened the tubers were in good condi^ 
tion ; very little disease or damage by frost had at that time been 
observed and, speaking generally, the potatoes were of good 
quality. 

The wintry weather during January would doubtless have had 
a detrimental effect upon some sheep stocks had not the docks 
been generally in good condition when the cold weather began. 
Ewes throve well and benefited by the dry weather and the 
absence of storms. Lambing began among early docks in Angus 
and Berwick, with satisfactory results. At the beginning of 
March it was reported that ewes, while still generally in fair 
condition, had suffered more or less severely from the inclement 
weather during February and that hand-feeding had been neces- 
sary on many farms. In Clackmannan, Kinross, South-west 
Fife, Shetland, Boss, Kintyre and Bute, Eenfrew and Dumfries 
the docks were reported to be doing well, but in Wigtown, North 
Ayr and Perth they were said to have gone back in condition. 
Lambing prospects were on the whole considered fairly good. 
In the districts where lambing had begun before the end of 
February, the fall of lambs was satisfactory, but in Wigtown 
the death-rate was above the normal. In South-west Angus the 
lambs have required hand-feeding and more than the usual 
amount of care, while in South-east Perth difliculty has been 
experienced in obtaining sufficient fresh tmnips to assist the ewes 
in maintaining the milk dow. 

The reports on turnips and swedes at the end of February 
showed considerable variation; in a number of districts supplies 
were plentiful and in good condition, while in other areas the 
tubers were frosted in the pits and more or less seriously damaged. 
Supplies of turnips were reported to be falling low in Ross, 
Central and North-east Perth, Clackmannan, Kinross, Fife, 
Islay and Jura. Sugar-beet pulp has not been much used as a 
substitute for turnips, partly on account of its higher price this 
year ; in North-east Fife, however, a considerable quantity has 
been fed, with satisfactory results. At the end of February 
fodder was reported to be running short in Kincardine, North- 
east Angus, ^uth-east Perth, North-east Fife, Dumfries and 
Kirkcudbright. 

The supply of regular labour has been adequate for the require- 
ments of the season in all districts. 
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SCIENCE AND PRACTICE. 

Th0 ft^Umoing extrtuU and summariei ar$ §uppli$d bp msmbert of th$ iUg$ of 

SooUish agricultural colleges and soienUfie institutions or are taken from 

recent bulletins of the International Institute of AgricuUmre. Full references 

to the original publications may be obtained on application to the Secretary, 

Department of Agriculture^ York Buildings, Edinburgh. 

OBOPS AND SEEDS. 

Bateson's Emriments on Bolting in Sugar Beet a^ Swedes. By Sir 

A. D. Hall, K.C.B., Director of the John Innes Horticultural lAsUtution, 
Journal of Genetics, Volume 20, No. 2, Noo. 1928. — The ordinary stocks of the 
cultivated varieties of Beta wofitima— mangolds, sugar beet and garden beet-- 
constitute mixed populations mainly biennial in habit but containing a obtain 
small proportion of individuals which will “ bolt ’* under ordinary conditions 
of sowing in the open. This proportion rises rapidly under conditions favourable 
to bolting, e.g. early sowing, a check to growth. Sowing under glass at the 
beginning of the year and transplantation into the open al^ut April will induce 
upwards of 70 per cent, of the seedlings to bolt. Election of seed for two or 
t^ee generations from plants which do not bolt under such forcing conditions 
gives rise to strains of seed from which the boltii^ tendency has been so far 
eliminated that none will bolt under ordinary conditions of sowing in the open 
or even when “ forced.” Though ” bolting ” is markedly aff^ted by envirom 
ment, by conditions of nutrition, temperature, Ac., to which the plant is 
subjected, the individuals differ in their proneness to bolt, or in the resistance 
they offer to conditions that encourage bolting. These differences are shown to 
fbe genetic m origin and are inherited. Thus while the ordinary mixed stocks 
contain individuals which will bolt without any special stimulus and o^ers 
which will not bolt even under the most forcing conditions practicable, it is 
possible to extract a race consisting only of the latter, which might be termed a 
pure biennial race. The evidence suggests that high resistance to bolting as 
compared with low resistance is not a simple character, but it is insufficient for 
the framing of a definite factorial scheme. 

Leeks behave like beet, though the tendency to bolt is revealed only when 
specially early sowings are made in December or early January. Onions follow 
a different rhythm; bolting is not induced by early sowing. 

From the practical point of view the experiments demonstrate that commercial 
stocks of seeds of mangolds, sugar beet or garden beet can easily be freed from 
strains with any susceptibility to bolting under normal conditions of growth. 

The Nitrogen Content of different Varieties and Strains of MangeL 

By E. Lindhard. Tidskrift for Planteavl. 34 Binds, 8 Haefte, 1928. — 1. In a 
breeding experiment with mangel at Lyngby single roots were selected and the 
offspring of each root analysed for the content of nitrogen and dry matter. The 
lines with a low content of dry matter had a high content of nitrogen in dry 
matter, the relation being a decrease in content of nitrogen of 0*1 per cent, for 
an increase of 1*0 per cent, of dry matter. 

2. The same relation was found in different varieties and strains of mangel, 
riz. : — 

Per cent. 

Dry fiiaUer. Nitrogen in dry matter. 

Sugar Beet 24-4 0*76 

Mangel, Sludstrup strain 12*1 1*09 

Taaroje strain 10*8 1*19 

Other varieties showed the same relation, except a strain of Half Sugp Beet 
with high percentage of dry matter and a low percentage of leaves, which had 
a relatively high content of nitrogen, and a mangel Barres (Stryno strain), with 
low content of dry matter and a high percentage of leaves, which hsd a Icf^ 
content of nitrogen. 

3. In experiments with fertilisers the Content of nitrogen increased regularly 
on dressing with increasing quantities of nitrogenous manure, the iuorease on 
average of 11 experiments amounting to 0*4 per cent, (from 1*0 to 1*4) on dress- 
mg with 750 kg. nitrate of soda (Chilesalpeter) per ha. 

4. Of the total of nitrogen usually 60 per cent. Is bound in proteins and 40 
per cent, is amides, nitrates and ammonia, but in large roots (heavily manured) 
the amount of nitrogen bound in proteins can be less than 80 per cent, ana 
tOtiat boi^ in amides more than 40 per cent. 
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“Fiacar uid Toe” ExMiineata ia HM-Watee fanrolviag tbe Vae vC 
Baaiataati Variatiiaa of Saradaa. By D. WaU«r Daeiu, B.8e., Unw»r$ity 
Coll 0 g$t AheryHipytk, and Moses Ofijfltht M,Sc., and Owilym Svansy B,8c„ 
County Agfioultural Opces^ Dolgelly, (Welsh Journal of AgHcutture, Volume 
4.)* — ^The suMior resistance of the Banish strains to ** finder and toe is 
amply proved by these trials. None of them is altogether unmune, but the 
degree of infection of some of the strains is very slight when compared with 
British varieties included in these trials. There is no doubt that the Banish 
varieties are capable of giving a substantially higher yield per acre on heavily 
infected land. They are considerably outyielded by some of the British varieties 
at any rate on healthy land, but possess better keeping qualities. This is the 
experience of many farmers who have already prown them in this area during 
the past few seasons. Bearing this in mind it would be often advantageous 
to sow part of the swede crop with varieties of good keeping qualities even on 
healtl^ land, where roots are required to last until the end of the winter months^ 
An additional point in their favour is their comparative resistance to mildew, 
which has caused considerable damage to the swede crop in this area in the past. 
On the other hand, Wilhelmsburger seems to be the most susceptible strain to 
the atl^cks of the Swede Midge Fly. 

It is important for farmers to realise that there are several strains of Banish 
Bangholm swedes, but only a few strains are reputed to be resistant to “ finger 
and toe,” among them being the Hernig and Studsgaard strains, and also the 
Otofte strains of the variety Wilhelmsburger. Again, not only is the strain 
important, but there is evidence to suggest .that the source of seed is equally 
significant. Finally on farms where ” finger and toe ” is troublesome and lime 
difficult to obtain, farmers would be well advised to consider the introduction of 
some of these resistant strains of swedes. At the same time liming would be 
an additional insurance against the ravages of the disease. 

BOILS. 

Crcm Besponse to Lime on Acid Soils. B. E. Stephenson. Oregon Agric. 
Ejcpt. Station. Sotl Sci.^ XXVI, 6, 423 (1928). — The conclusion reached is that 
in diagnosing the condition of poor, acid or infertile soils by laboratory methods 
great care is necessary. It may be better to build up and maintain general 
fertility rather than to use heavy applications of lime, for a soil with a good 
supply of the essential nutrients may be quite fertile although acid. Soil 
acidity is often found to be ac^companied by poverty in phosphates and nitrogen. 

A Preliminary Note on the Effect of Sodium Silicate in increasing the 
Yield of Barley. R. A. Ftsher, Rothamsted Experimental Stn., Harpenden. 
Journ. Agnc. Set., XIX, 132 (1929). — It was found that the addition of sodium 
silicate increased the yield of barley to a considerable extent, the effect being 
most marked when no superphosphate was added. The amount of phosphate 
removed annually in the crop was greatly increased in the plots which received 
silicate, and the conclusion is reached that the addition of silicate increases the 
amount of soil phosphates available to the plant. 

Studies in the Geology and Mineralogy of Soils. Robert Hart, Edin- 
burgh and East of Scotland College of Agriculture. Joum. Agnc. Sc., XIX, 
W (1929). — A. detailed account is given of the geology and mineralogy of ll^ghall 
Experimental Farm, Midlothian. This small area contains a variety of different 
rooks, and most of these rock groups are covered with glacial drift. In spite of 
the differences in the rocks there is similarity in the mineral content of all the 
soils derived from the glacial drift, and the minerals are chiefly those found in 
the local rocks. 

The soils on the drift material contain potash, phosphate and lime-bearine! 
minerals. 

^ Texturally there are considerable differences, the soils on the boulder clav 
being heaviest and those on the fluvio glacial material very variable. 

Ern&hrung der Pflanze, Berlin, 
1928. Vol. 24, No. 3, pp. 40*43, 3 fob.-— It is known that frost is one of the 
principal agents in the disintegration of rock, and in its transformation and 
final conversion into soil. This action continues to be exercised on the soil 
^increasing the proportion of fine particles, but with extreme slowness. On the 
other hand frost has an immediate effect on soil colloids : e.g. it breaks up 
compact clayey soils into separate lumps. According to Ehrenberg this effect ie 
not due solely to the expansion of the interstitial water, but also to the growth 
of ice crystals. The resulting lumpy texture increases the permeability and 
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Mtration of the eoil« which ieode io ^ it end faeilittte its ovWretioii withcmt 
risk ol ito aipain oniting io^ a solid mass. The soiididcation is apt to be 
renewed, however, as a result of heavy spring rains, also in many vegetable 
soils. Attempts have often been made to attribute the beneficial effect A frost 
to the fact that it renders soluble the nutritive elements in the soil, but thia 
could not be conclusively proved experimentally, even by Neubauer’s method. 
On the other hand. Bats has shown that the total surface of the particles of a 
granite soil has increased by 6’13 per cent, after exposure to frost. This effect 
by flavouring a lumpy texture of the soil is directly beneficial to plant growth, 
which shows that the old saying ** If the ground does not freeze the crop will 
be tbin *' has not lost its meaning in < countries with a cold winter. 


ANIMAL BBEEDING. 

OaWe, 

Inherited Epithelial Defects in Cattle. F. B. Hadley and L. /. CoUr 
1928. Research Bulletin No, 86, Agrie, Exper. Stat, Univ. Wise,, Mad , — ^In 
this bulletin is described the inheritance of a characteristic which is lethal to 
new born calves m the Friesian breed of cattle. The condition is of a patho^ 
logical nature, and may be described as new born calves which were bom at fioU 
time exhibiting characteristic skin and mucous membrane lesions such as defective 
formation of the skin below the knees, one or more undeveloped claws, deformed 
ears, defects in the covering of the muzzle, and in the mucous membrane of the 
nostrils, tongue, hard palate and cheeks. This defect does not appear to be 
associated with faulty nutrition or with thyroid or other internal gland disturb- 
ance of the mother. 

In all, 55 defective calves were studied occurring in 18 different herds, allr 
with one exception, located in the State of Wisconsin, U.8.A. All these calves 
traced to common foundation stock, involving the famous bull Sarcastic Lad 
and cows of the Johanna family. 

The results show that this defect is inherited in a simple recessive manner. 
The direct financial loss in certain herds was considerable, especially as it gave 
those herds in which it occurred a bad name, so that sales of stock from them 
were made difficult. The writers state that the best economic prewedure is to 
dispose at once of any bull which throws a defective calf, and if circumstances 
make it necessary that a bull be selected from the same herd or a closely related 
line, that the breeding records should be studied carefully in order to prevent 
any inbreeding to an animal which may carry this recessive condition. 

Complete domination of this defect would take a very long time, and it might 
never have become so concentrated as it has but for this famous bull which 
carried the recessive defect. The bull himself in his appearance could be in no 
way judged to carry it; it could only be attributed to him as the results of his 
progeny. 

It 18 interesting to note that a similar condition has been observed in HoUandr 
presumably in animals of the same original stock, and it is reasonable to think 
that the defect was imported into Amenca. 

Breeders in Britain will be glad to know that no reports of this condition^ 
in the British Friesian have come to hand, but it is always well to be on the 
lookout and to know what to do and do quickly, namely, discard from the 
breeding herd the bull and if possible the cow which produced the calf. 

Eelation between Length of Gestation Period, Birth-Weight, and Bex 
of Dairy Calves : Experiments with Dairy Cattle at the Washington 
Station. E, V, Ellington and J, C, Knott, 1927. Washington Col, Sta, Byll, 
222, pp, 18-21. — ^Records of the station herd showed that the gestation period for 
three breeds of dairy cattle on 53 female calves averaged 277*9 days and on 52. 
male calves 281*7 days. In all cases the male calves had an average higher birth 
weight than the female calves. 

Similar data obtained from the herd at the Washington State Penitentiary 
showed that 54 male calves were carried an average of 280*4 days and 48 female* 
calves 278*7 days. Of the male calves 32 were carried more and 22 less than 280^ 
days, and of the female calves 22 were carried more and 26 less than 280 days. 

Comparison of Purebred and Grade Dairy Cows. 1228. /. €, M^Dowellr 
U,8, Dwt, Agr, Cite, 26, p, 7.— A comparison of the records of 29,397 purebred 
and 71,745 grade cows of four breeds showed that the purebred cows consumed 
28 per cent, more feed and produced 10*6 per cent, more milk and 6*7 per cent, 
more butter fat per cow per year tban the grades. yearly income per cow 
was 9*7 per cent, greater for the purebred cows. Up to 13 years of age the 
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fmtkmdM «xoelM th« g««doi in milk ivodnotiont ftn4 to 11 Team in bnttor lot 
prodnctkin and ratnm over feed cost. After theae ages the grades slightlj exoelled 
the parebreds. 

The anther suggests that the reason the porebreds did not eaceel the grades 
more than the figures show was in part due to closer culling of the grades, 
but mainly to the constant use of selected purebred sires in the production of the 
grades. 

DoTelopment and Present State of Oattle H^-Books. Engeler, W. 
<^i4r dem Institid fUr Tiereucht und zUchtungshiologie der Technischen Hoch- 
schule MUnchen), — ^The first part of thd work is occupied with the historical 
■development of herd-books from a theoretical point of view. Making use of the 
extensive agricultural literature of classical times, the Middle Ages, and speci- 
ally of German-speaking countries and of economic records, the author has studied 
the use of technical annotation in breeding reffisters. He shows that up to the 
end of the IBth century it was not employed for cattle breeding, though it was 
much used in the breeding of horses and sheep. 

In the first half of the 10th century breeding came under the influence of the 
theory of the persistence of characters which had results of fundamental impor- 
ance on the outlook upon and the keeping of herd-books, which were then 
established also for cattle breeding. This is shown by quotations from zoological 
literature and by examples drawn from breeding practice. 

As a reaction against the theory of persistence and against the consequent 
one-sided evaluation of the influence of heredity, at the beginning of the second 
half of the 19th century the doctrine of individual potency was formulated. Its 
main practical consequences were the recognition of the necessity of taking into 
•consideration the individual characteristics ot an animal and of describing them 
in technical terms in the breeding registers. The results of the genetical science 
of the day, the establishment of methods of criticism and their systematic appli- 
cation, gave to the keeping of cattle herd-books a scope which cannot be much 
widened to-day. The results of the modern theory of heredity, which at first 
merely confined the importance of noting individual characteristics in the herd- 
books, are now particularly valuable as providing genetical explanations of all 
the information gathered in the notes. 

After this historical survey of the theory of the subject there is a short account 
of practical methods and the technique of keeping herd-books of cattle-breeding 
in Europe and other continents. Earlier practices are dealt with, then, more 
particularly, those m use to-day by official or private associatirms of breeders with 
regard to the conditions of entry, issuing of certificates of pedigree (control of 
service, birth and branding) and the subject matter and form of the herd-book. 
The countries considered are : Great Britain, France, Germany, Switzerland, 
Austria, Holland, Denmark, Sweden Norway, Belgium and the United States. 
The facts are taken from the administrative measures of these countries, 
etatistical enquiries, and from the elaboration of private and printed lierd-hooks, 
and are made clear by means of numerous formularies and tables. 

Part II contains a summary of the whole and a critical examination of the 
facts. It shows that practical questions concerning the methods of keeping herd- 
books can no longer be generalised because they are too dependent on special 
systems for the encouragement of breeding in each country and each breeding 
district. The conditions for entry form an essential criterion for the conception 
of the aim and work of manuscript registration. 

These investigations have brought into prominence one fact of general import- 
ance, which is that in the present practice of keeping herd-books theoro is still a 
lack of uniformity of meth^ which almost prevents comparisons. On the other 
hand, even to-day, many of the observations made by breeders cannot be included, 
and still less express^, in figures. These rosultB OQt^finn the necessity of 
endeavouring to obtain an agreement and uniform i^yetomtisation of the keeping 
of herd-books in different countries, and on some afpeoil l^n international outlook. 


Pigs, 

Swine Feeding and Breedinff Experiieente at the Iowa Station. 1907. 
Iowa Sta, RpUf pp. 17, 18, 21. — Different breeding systems with swine. Purebred 
Iceland China sows were ** double mafed ’* with purebred Poland China and 
Duroc Jersey boars. The resultii;^ Were either purebred or crossbred. 

*They were carried through the period as mixed litters and fed out 

separately after weaning. Th4 ,|igB weighed more at weaning timoi 

reached market weight sooner, less f^ per 100 lbs. of gam than 

the purebred pigs. 
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Neudamm, 1928, Nr, 17, pp, 270-271.— The author attributes the uunseteus 
ailments of pigs bred ander highly s^ialised breeding systems to unhygienio 
conditions* In the pig breeding whi^ is under his diremon in Bast l^iia 
there is a Back to Kature system in practice. Except during the two wsfefes 
preceding birth the sows are not allowed in the sties; the boars remain there 
no longer. The animals remain in the open air even during the most severe 
cold, their only shelter being a hut made of piled bundles of compressed straw 
with two openings in the sides. The author has obtained excellent results from 
this method of breeding and the stock is composed of strong healthy animats. 
He protests also against the use of the nasal ring, which not only worries the 
animal but also damages its health. Pigs should be given the chance of rooting 
in the earth with their snouts, and plantations of Jerusalem artichokes should be 
grown adjoining their pasturage, where they can obtain part of their food even 
in winter. 

Poultry, 

The Effect of Inbreeding and Crossbreeding on Fowls. L, C, Dunn, 
1927, Zeit. f. Induk Ahs. u, Fsrer.— Since 1920 inbreeding experiments in fowls 
have been in progress at Storrs. In spite of seven years’ work no family has 
been prolonged beyond five generations of brother by sister matings, and the 
writer has had to resort to backcrossing half-brother sister, and occasionally to 
aunt by nephew or double cousin matings in order to keep some of the families 
alive, while of four families begun since 1920 two have survived. Although 
inbreeding, because of its effect on embryo mortality, is the most important 
cause of the extinction of these families, the deaths have not all been due to 
this cause. Several epidemic diseases have made the experiment ve^ difficult 
to carry on and have hastened the deaths of some of the inbred families. Like- 
wise the decline of the inbred lines in egg-production has been accompanied by 
rather poor egg production on the part of the non-inbred stock, indicating that 
conditions were not suitable for measuring the effect of inbreeding in this 
character. It must be said, however, that in any single year when conditions 
for both inbred and outbred fowls are about the same, the average number of 
eggs laid by the outbred birds is always greater than the average of the inbred 
birds. 

The most interesting new information has been obtained from the results of 
crossing the inbred lines. Two of the original families and one of the new 
families begun in 1922 were crossed in 1925. The comparison of the inbred with 
the outbred progeny from the same families showed that the cross had an 
immediate effect on the viability of the outbred embryos and on the growth, 
survival, and maturity rates of the outbred chickens. The outbred chickens were 
superior in most respects and at ail ages to their inbred half brothers and sisters 
from the same mothers. 

Data are given on the haichability of eggs. In general, it is seen that the 
t>erceniage of eggs hatched has tended to decrease as inbre^ng has proceeded, 
although in different degrees in different families. In addition to the decline 
in the percentage of eggs hatched, the decline in the number of families surviving 
IK of considerable inifiortaace. For such a character as hatchability it is obvious 
that there exists a lower limit beyond which the percentage of embryos surviving 
cannot decline, for this leads to the death of the family. This limit under our 
conditions is probably in the neighbourhood of 25 or lio per cent, hatchability, 
and several families have fallen below ibis minimum and have died out in the 
early generations. An apparent rise in the percentage of embryos which hatched 
in the fourth and fifth generations is due to the survival of a single family in 
which a fairly high rate was maintained. The results show an average decline 
in hatchability and a selective elimination of the poorest families in this respect. 

The same inbred hens were crossed first with their own brothers to produce 
inbred progeny and later to a male from another inbred family. Both male and 
female parents when inbred were shown to give a low or mediocre hatchability. 
The substitution of another equally inbred male for the own brother was showi^ 
to increase considerably the hatchability of the eggs, in the two cases cited ftrom 
47 to 85 per cent, and from 66 to 73 cent. The maternal inheritance in the 
two cases is tlie same, since the same fowls produced both the inbred and 
outbred eggs. 

The Eecojpiitioxi of Sex in Hens* Eggs. Enriqueg Paolo, Atchmo di 
eoienze hiologicht, Naples, 1928. — ^In some countries there is a widely spread 
opinion that elongated eggs give rise to pullets and round eggs to oookerels. 
According to Lienhardt we eggs of a pare breed of fowls can be divided into 
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^wo groiz|NB by weight, the heavier group produoing cookereb and the lighter 
pulietB. 

The author undertook eome experiments to test whether there is aj^ founda- 
tion lor these opinions, and came to the conclusion from his results that a 
classihoation of eggs into two groups based on weight or shape has no bearing 
on the sex of the chickens. 

He has, however, been able to recognise a very slight difFerenoe between the 
average weight of eggs giving rise to cockerels and tliose giving rise to pullets ; the 
latter weighed about 6*6 gm. more than the former. But he found no connection 
between the shape of eggs and the sex of chickens. 

AHIMAL NUTRITION. 

Cottonseed Meal as a Feed for Oairy Calves. Reed, Huffman and 
Addington. J, Datry Science, XI, No, 6, p. 488. — Owing to the general 
opinion that cottonseed meal contains a poisonous principle, this feeding stuff 
is seldom recommended as a feed for calves. The present paper gives a pre- 
liminary report on the effect of feeding cottonseed meal on the health of growing, 
dairy heifers. 

Cottonseed meal injury in cattle is similar, if not identical, to the injury 
produced when too much concentrates in proportion to roughage is fed. 

At least two pounds of cottonseed meal daily can be fed to calves hve months 
of or older which receive all the silage and hay of good quality they will eat. 

There was no appreciable difference in the sleekness of coat and pliability of 
hide between the heifers receiving cottonseed meal and linseed meal. 

There was no appreciable difference between the rate of food passage through 
the digestive tract by the heifers receiving cottonseed meal and linseed oil meal. 

There was no measurable difference in the consistency of fesces excreted by 
the two groups of heifers. 

A Study of the Factors affecting the Growth of Dairy Heifers. Bender 
and Bartlett, J, Dairy Science, XII, No, 1, 1929, p. 37. — Experiments were 
carried out to determine the best possible ration to feed dry which would produce 
100 per cent, normality in calves when 180 days old, to find the earliest age at 
which calves could be weaned from a milk diet, and to reduce the cost of 
raising calves to six months of age. 

As a result of these experiments it was found that calves can be successfully 
raised on a dry grain mixture after being weaned from milk when thirty days 
old. On a sound dry grain mixture and alfalfa hay fed ad lihitum these calves 
will be 100 per cent, normal for weight and height when compared with Eckles 
normal figures. A dry grain ration will cut the feed costs on raising calves to 
six months of age from 25 to 50 dollars, depending on the feeding methods used. 
This method of feeding saves labour costs and does not harm the breeding or 
productive ability of the individuals. 

Increased Milk Production from Use of Ensilage. Von Cstki ; Deutsche 
Landwirtschaftliche Tterzucht, Hanover, 1928, Jg. 32, Nr, 15, pp. 300-302. 
International Review of Agric,, Nov. 1928. — The writer fed 14 dairy cows for 
30 days on ensilated fodder and compared their yield during this time with that 
of the 15 preceding and 16 following days during which the cows received ordinary 
food. He found an average daily increase during the period of ensilage-feeding 
of 6*88 to 7*56 litres per head, but in this experiment he did not investigate its 
influence on the fat content of the milk. Another experiment was made on throe 
cows which were separately fed and kept under observation. These three animals 
received, in addition to a known feed of oil-cake, bran, beetroots and husks, 
during the first 10 days of the experiment a known quantity of dried maize 
stalks; during the next 11 days ensilated maize straw; then for 9 days ensilated 
meadow hay of medium quality; and during the last 9 days ordinary hay. The 
writer shows in tables a comparison of the protein and starch content of the 
different foods given, also their effect on the yield and fat content of the milk; 
it is seen that the yield and fat content of the milk are noticeably increased by 
feeding with ensilated fodder^ and that each is again lowered by a return to 
feeding without ensilage. 

The writer intends to continue his investigations and next year to publish 
his results on ensilage-fbeding returns. 

Th« OouparatiTe IfntititiTe Valoe of tbe Proteins of Linseed Meal and 
Oottoneeed Meal Air different Bethke, BohHedt, Swaman and 

others. J. Agric. ffw., 86, 1928, p. SXB . — ^Ae a resolt of experunents with 
various types of anunals tbe authors nave drawn the following oonolnsions. 
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The vto^im of lineeed meel utd cottonseed meel were eqimlly well dl^aetedi 
zKMisessea the same biological Taloa, and were equally efficient in gnppl emen tin g 
the proteins of corn, when fed on the same protein basis to young rats. 

iUts and pigs ^d not respond alike when fed identical rations containing 
linseed meal and cottonseed meal. The latter proved toxic to pigs. 

The feeding of linseed meal and cottonseed meal to growing chicks, either as 
the chief source of protein or in combination with an animal protein (meat 
scraps), showed that the proteins of cottonseed meal were much more efficient 
than those of linseed meal. No toxic effects were observed with this species. 

Evidence is presented which indicates that the age or maturity of the 
chicken may influence its response to linseed meal or cottonseed meal feeding. 

Cottonseed meal and linseed meal were of nearly equal value when fed to 
beef calves in combination with alfalfa hay, com silage and corn. 

It is pointed out that not all species of animals respond alike to linseed meal 
or cottonseed meal feeding, and that the conflicting results obtained with these 
two feeding stuffs may, wholly or in part, be accounted for on the basis of toxicity 
or species variation. 

Studies in Mineral Metabolism— ni. Breeding of Cattle on Phos- 
pboms Deficient Areas. Theiler, Green and du Toil. /. Agri, Sci,^ XFIII, 

1928, p. 869, — The pastures of the Vryburg district of the Cape Province are 

known to be very deficient in phosphorus. In this paper are recorded the results 
of experimental work showing that on these arid, sparse, phosphorus-deficient 
areas grading up of scrub cattle, by combining the introduction of pure bred 
bulls with the feeding of bone meal (rich in phosphorus) to the cows, is attended 
with great success so far as shown by the first crossing. Bemarkable differences 
in favour of the mineral supplements are shown. Of 27 cattle dying from 
** lamsiekte *' (phosphorus deficiency) 25 were controls and only two were from 
batches receiving the small ration of bone meal. Of the cows receiving the 
bone meal 80 per cent, calved normally. Of the control cows only 51 per 

cent, calved. The calves from the bone meal fed cows showed a very marked 

superiority in development over calves from control cows. 


DAIRYING. 

Bacteria in Pasteurised Milk. Harding and Ward. J. Bad, 17 (1) 35.— 
The non-acid group of bacteria in raw milk are most profoundly affected by 
pasteurisation in proportion to their numbers, and hence acid-forming bacteria 
are relatively increased in numbers as a result of pasteurisation. Thermophilic 
(beat resistant) bacteria are found in practically all samples of raw milk; they 
increase proportionately during the holding period of pasteurisation — from 1 
million per c.c. early in the processing of the milk to many millions after six 
to eight hours. (These thermophilic bacteria tend to increase the acidity and 
to affect the flavour of the treats milk.) 

Surface Taint in Creamery Butter. D. B. Shutt. J. Bad., 17 (1) 89.— 
A defect in the flavour of factory- made butter known commonly as surface 
taint ” has been detected in the produce of many creameries in middle and 
western Canada, and has caused considerable losses to the makers. This defect 
is almost unknown in city creameries where the water supplies are known to 
be pure, but it would appear to be quite prevalent in creameries in rural districts, 
and more especially after prolonged perils of wet weather. All suspected water 
supplies were found to be contaminated with the organism Pseudomonas 
fluorescens. Stenle butter when inoculated with this organism and incubated at 
25 **0. for 28 days, developed typical surface taint. Investigations in the factory 
and in the laboratory showed that this flavour could be controlled by substitution 
of pure water for contaminated water for butter washing; subjecting contaminated 
water to a temperature 190 for ten minutes ; neutralising the cream to not less 
than 0*35 per cent. acid. * 

Effect of High Acid Oream on Fat Content of Buttermilk, and on 
Churning. Van Dam and Holwerda. Le Lait, 9, No. 81, January 1929. — 
When the fat in the cream is in equilibrium, a high acidity of the primary cream 
diminishes the loss of fat in the butter-milk, but has no perceptible effect in the 
duration of the churning process, but when the fat in the cream is not in 
equilibrium, i.e., when the cream prior to churning has not been ohiUed to a 
low temperature, an acidity exceeding 0*7 per cent, lactic acid prolongs the 
churning and increases the loss of butter-fat. 
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SteriUsl^Qnu&ecy EaolFamt: Use of HypocM orttos . B. L. Povtt. 
J, Datry Soi&noB, 12 (1), 51. — On ftooount of the oise of mnoli of the eijuipmeiiit 
in a creamery or milk depot, it is difficult to employ steam tinder pressure as a 
steriMsing agent. Chemical sterilisation it limited to the use of a few chemicals 
only. Only such chemicals as haye a high bactericidal effect, but which will not 
impart any injurious effect to milk and its products, and which in addition are 
non-poisonous, may be employed. Sodium hypochlorite is perhaps the most 
generally useful agent, but it has the disadvantage of decomposing rather rapidly 
when put into solution, thereby allowing the active ingredient, chlorine, to escape 
into the air. 

Ordinary washing of equipment, followed by treatment with hot water, does 
not sterilise, but hypochlorite solutions containing 45 parts active chlorine per 
million are very effective, and will limit the bacterial increase (from the utensil 
factor) after pasteurisation to less than 10 per cent. 

Preservation of Butter in Vacuum. S. S. Sevenster, Le Latt, 8 , 78 .-^ 
According to this investigator, refrigeration alone cannot be depended on to 
keep butter in perfect condition for nore than a few weeks owing to the presence 
of common moulds like peniciliiuu^ and oidium and fat splitting bacteria Lke 
B. fluorescens Uquefactens. The growth of these organisms can be more effec- 
tively checked by depriving them of air than by subjecting them to cold. The 
absence of air prevents the latent oxidation of fats, and facihtates the develop- 
ment of the lactic acid bacteria when a moderate temperature is maintained. 
The author thinks that the preservation of butter in vacuum offers such advan- 
tages as to warrant further study both practically and scientifically. 
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Sonitr Sesslei • April to Jono. 

Qualilyiflg Coursei tor B.Sc. (Agr.)» 
(Ormaary and Honoura Degrees), 
<Mlege Dfplema In Agriculture, 
Olploijai <n Agriculture, 
Spedal Farmers* Course, Planters’ 
Certificate Course, Residential 
Course In Rural Domestic Beonomy 
for Girls at Cralbstona, &c. 


CsLaNOAX grtring fall ptrticttlars of Course* of In 
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Botieulan of Advisory Work under- 
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A. A, PROSSERf SecntMty, 

Crown Mansions, 

41^ UniMi Street, ABERDEEN. 
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GLASGOW AGS KILMARNOCK. 

T he classes in Glasgow qualify 
for the B.Sc, (Agric,), Ordinary 
and Honours Degrees, for the College 
Diploma in Agnculture, xn Dairying, m 
Poultry Keeping, and in Horticulture. 

Session— OctolMr till liKt. 

The Dairy School at Kilmarnock is 
open during January and February for 
Short Courses, and from April till Octo- 
ber for Practical Instruction in Butter 
and Cheese Making. Pupils are prepared 
for the N.D.D Examination. 

The Poultry Department is open 
all the year round. 

JOHN CUTHBERTSON, 

$ Blythswood Square, Glasgow. 
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Winter Session, October to March. 

Summer Session, . . April to June. 

The Day Classes provide a full course of instruction in Agri- 
culture, Horticulture, and Forestry, and qualify for the 
Degrees of B.Sc. in Agriculture and in Forestry of the 
University of Edinburg, the College Diploma in Agri- 
culture, and the College Certificate in Horticulture. 

CALENDAR showing Complete Courses in Agriculture, Forestry, 
Horticulture, and Allied Sciences in Day and Evening 
Classes; Short Courses for Farmers and Foresters; 
Syllabus of County Lectures and Experimental Work, 
and Scheme of Bursaries for Students resident in the 
College Area, may be had from the Secretary — 

THOMAS BLACKBURN, 18 George Square, EDINBURGH. 
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STATISTICS. 

mois of AaBlOtrLTURAL PRODUd, FXSDmO BTUrrS and 
fBRTIUBXBB in December 1828, and January and Febmary 1828. 

Livb Stock : Monthly Averages of Prices at certain representative 
Scottish Markets. 


{Compiled from Reports received from the Departmerd's Marlcet Reporters.) 


Description. 

Dsobmbbr. 

Jantjaet. 

Fsbbuary. 

Ist 

Quality 

2iid 

Quality 

8rd 

Quality 

Ist 

Quality 

2i>d 

Quality 

8rd 

Quality 

1st 

Quality 

Bod 

Quality 

ltd 

Quality 

FAT STOCK:- 

*Cattlb— 

Aberdeen- Angus 

percwt. 
a. d. 
65 2 

percwt 
a. d. 

67 9 

percwt 
a. d. 
42 5 

percwt 
a. d. 
63 11 

percwt 
a. d. 

56 8 

percwt 
a. d. 
42 8 

percwt 
a. d. 
62 6 

percwt. 
a. d. 

55 9 

percwt. 
a. d. 

42 9 

CrOBS-bred (Shorthorn) 

68 8 

61 3 

36 6 

67 9 

50 8 

86 3 

57 6 

60 7 

87 4 

Galloway 

64 10 

50 9 


54 6 

50 6 


54 5 

49 6 

... 

Ayrshire 

58 6 

43 3 

32 9 

53 ‘ 2 

43 0 

83 2 

52 3 

41 9 

83 0 

Blue Grey 

68 0 

... 


... 

... 


... 



Highland 

... 

... 

... 

... 

... 

... 

... 

... 

... 

fVEAL Calves 

per lb. 
d, 

16 

per Ib. 
d. 

9 

per lb. 

5 

per lb. 
d. 

16i 

per lb. 
d. 

9* 

per lb. 
d. 

fif 

per lb. 
d. 

17 

per lb. 
d. 

10 

per lb. 
d. 

6 

tSHKBP — 

Cheviot 

Hofss 

unaar 

601b. 

per lb. 
d. 

14J 

60 lb. 

aud 

upWcis, 
per lb. 
d. 

14* 

Bwsa 
per lb. 
d, 

10* 

Hoots 

under 

601b. 

per lb. 
d. 

14* 

601b. 

and 

upw’ds. 
per lb. 
d. 

18J 

Ewea 

per lb. 
d, 

10 

Hoggs 

under 

601b. 

per lb. 
d. 

16*1 

601b. 
and 1 
upw'da. 
perlb. 
d* 

14* 

Bwee 

per lb. 
d. 

10* 

Half-bred j 

1 

14 

13* 

9 

14 

13 

9* 

14* 

13* 

9* 

Blackface 

14 

18* 

9! 

14 

18 

9* 

14* 

13* 

10 

Greyfaoe 

14i 

13* 

9* 

14* 

131 

9* 

14* 

18* 

9* 

Down OroBB 

14*; 

13* 

8 

14 

18 

8 

14* 

18* 

8* 

<* 

fPios^ 

Ba4on Figs 

per 
stone, 
a. d. 

11 7 

P~ 

stone. 

«. d. 
10 2 

per 
•tone, 
a. d. 



1 

s^e. 
a. d. 

12 4 

a. d. 
11 0 

a. d. 

PorkerB 

12 1 

10 8 

... 




12 10 

11 4 

... 


t Estinmted dressed carcBse weight 
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Lira Stock : Monthly Averages of Prices at certain reprmentative 
Scottirii Markets — continued. 


Descdption. 


Dboembse. 


iBt 2nd ird 
Qiulity Quality Quality 


JABtJABT, 


Fbbbitabt. 


STOEE STOCK 

Oattlb— 

Aberdeen- Angus ; 
Yearlings ... 
Two-year-olds 



Per Per Per Per Per Per 

head. head. head. head. head. head. 

£ f. £ «. £ e. £ s. A «. £ «. 

... 17 9 18 16 12 0 17 6 18 18 12 0 

... 23 7 19 9 .. 28 17 19 11 ... 


Cross-bred (Shorthorn) : 

Yearlings 

Two-year-olds 

Galloway : 

Yearlings 

Two-year-olds 

Ayrshire : 

Yearlings 

Two-year-olds 

Highland * 


16 7 12 8 10 7 16 6 12 2 10 10 
22 0 17 12 12 10 21 10 17 17 ... 


0 ... 

0 16 18 


... ... ... 

Two-year-olds 

Three-year-olds 


Dairy Cows — 

Ayrshire • 

In Milk ... 
Calvers 

Shorthorn Cross : 
In Milk ... 
Calvers 


Cheviot Hoggs 
Half-bred Hoggs .. 
Blackface Hoggs .. 

Down Cross ^oggs 


29 16 22 4 12 0 30 18 22 10 12 0 
29 18 22 2 14 18 29 1 22 1 15 2 


83 18 28 16 ... 

81 6 28 7 17 13 


«. d. «. d. d. 

84 6 47 6 

68 9 61 6 40 0 65 8 
80 0 24 5 ... 80 6 

50 6 48 4 ... 47 7 

... 60 8 ... 65 0 


Pigs— 

(6 to 10 weeks old) 24 10 |6 8 



47 11 

87 4 


61 1 

48 1 

40 9 

32 6 

26 0 

26 0 

49 6 

42 8 

87 7 

48 0 



83 5 

28 4 

... 
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Dead Meat : Monthljr Avwage Prices at Dundee, Edinburgh, 
and Glasgow. 

{Compiled from Reporta received from the Departmenfe Market Reportera.) 




December. 

Jakuart. 

February. 

Description. 

Quality. 

Dundee. 

Edinburgh. 

1 

o 

Dundee. 

I 

1 

1 

o 

1 

s 

a 

1 


Beef 


perlb. 

perlb. 

perlb. 

pwlb. 

perlb. 

perlb. 

perlb. 

perlb. 

perlb. 

Home-fed — 


d. 

d. 

d. 

d. 


d. 

d. 

d. 

d. 

Bullock or Heifer ... 

1 

8i 

81 

Ill 

81 

81 

Hi 

81 

81 

11 


2 

7i 

... 

10 

8i 


lOi 

81 

lOi 

Bull 

1 

7i 

7 

71 

71 

71 

71 

71 

7 

«f 


2 

H 

6 

61 

«l 

7 

61 

• 61 

«i 

6| 

Cow 

1 

«1 

61 

7 

61 

6 

7 

61 

61 

61 

Irish — 

2 

s* 

61 

61 

61 

... 

61 

61 


6 

Bullock or Heifer ... 

1 

... 

... 

8 

... 

... 

81 

7i 

... 

... 

81 

Argentine Frozen- 
Hind Quarters 

2 

... 

... 

7f 

... 

... 

... 

... 


1 

«i 

7 

51 

«1 

6f 

61 

6i 

6i 

61 

2 

6i 

61 

61 

61 

61 

61 


51 

61 

Fore ,, 

1 

5 

5 

4 

5 

41 

4 

4| 

4| 

4 

Argentine Chilled — 

Hind Quarters 

2 

... 

4f 

... 

4| 

4* 

... 



... 

1 

71 

6i 

7 

6i 

61 

61 

6| 

6* 

«i 

2 

7 

61 

6S 

... 

6| 

6 

... 

6 

61 

Fore 4 „ 

1 

H 

61 

5 

61 

41 

5 

5 

41 

4| 

Australian Frozen — 

2 

... 

4| 

41 

5 

41 

41 

... 

4| 

4i 

Hind Quarters 

1 

... 

... 

5 


... 

5 

... 

... 

5 

2 

... 


41 

... 

... 

41 

... 

... 

41 

Crops 

New Zealand Frozen — 

1 



4 

... 

... 

4 

... 

... 

4 

Hind Quarters 

1 

... 

... 

5 

... 

... 

5 

... 

... 

5 

2 


... 

41 

... 

... 

41 

... 

... 

41 

Fore ,, 

1 


... 

4 

... 

... 

4 

... 

... 

4 

Mutton 











Hoggs, Blackface 

under 00 lb. 

12i 

101 

111 

121 

Hi 

HI 

IS 

HI 

12| 

001b. A over 

12 


11 

12 


11 

12 


m 

,, Cross 

under 60 lb. 

12| 

101 

HI 

12? 

i'ii 

Hi 

18 

iii 

i2i 


00 lb. A over 

12 


11 

12 

... 

11 

12 

Hi 

Ewes, Cheviot 

1 


"6f 

81 

... 

7! 

8 

... 

"i 

81 

2 



71 

... 


71 

... 


8i 

,, Blackface 

1 

*8 


81 

81 

’7i 

8 

8 

0 

81 


2 

7 

7S 

71 


71 

7 

... 

8| 

„ Cross 

1 

7 

'61 

7| 

7 

"71 

71 

7 

1 9 

8| 


2 

6 


6| 

6 


7 

6 

... 

71 

Argentine Frozen 

1 


... 

61 


... 

51 


... 

61 

2 


... 

6 


... 

6 



5 

Australian ,, 

1 


6| 

61 


61 

•61 


"61 

61 


2 


61 

5 


61 

5 


61 

5 

New' Zealand „ 

1 


.. 

6 


»«. 

6 



0* 

Lamb 

2 


... 

61 


... 

61 


... 

61 

Home*fed 

1 


11« 

18 


I ... 

121 


• •• 

18 


2 



12* 


' ... 

12i 


• •• 

121 

New Zealand Frozen ... 

1 


10 

io| 


101 

101 


lOJ 

101 


2 


... 

10 


10 


10 

10 

Australian „ 

1 

A 


... 

si 


... 

a 


... 

3 

Argentine „ 

A 

1 



8 


• ee 

8 


... 

8* 

8 

2 

MIMM 

MWSM 

mui 


rnmimm 

mti 

■iMMi 

... 

Kl 
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Provisions : Monthly Average Wholesale Prices at Glasgow. 

{Compiled from rereioed from the Departments Market Reporter.) 

description. December. Janiuirj. 'lFebruaryrT""*'^^^""""^De«orfption!T*"'"*~"""""*'^^^^^'TDe^mb€^ January. | Febmaiy. 
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Fbuit and Vbgbtabias : Monthlj ATorage Wholesale Bricos 

at Glasgow. 

{Oompiled/rem Reports received /rom the Departments Marlcet Reporter.) 


Dotoription. 

Feuit 


Apples — 

British-- 

Lord Derby per cwt 

Braml^ Seedling ... ,, 

Other Cooking 

Other Dessert ... per barrel.* 
Imported— 

American per case.** 

Canadian n 

Pears— 

Californian ... 
South African .. 

... per case.f 
... per box.§ 

Vegetables 


Beet . . ... 

... per cwt. 

Biussels Sprouts 

... ,, 

Cabbage, Coleworts 
,, Savoy 

... per doz. 

... ,, 

Carrots, ... 

,, Dukik .. 

... per cwt 

>» 

Cauliflowers— 
Broccoli, Cornish 
Frmcli . 

... per doz. 

... ,, 

Celery 

... per bunch 

Greens 

per 120 heads 

Leeks 

per doz. bunches. 

Lettuce, French ... 

... per doz. 

Onions, Spring . 

,, Dutch ... 

„ Valencia 

... per bunch. 

... per cwt. 

... per case. | 

Parsley 

... par cwt 

Parsnips 

... „ 

Radishes 

per doz, bunches. 

Rhubarb 

... per cwt. 

Tomatoes, Canary 

... per lb. 

Turnips 

... per cwt 


5 Dccihbik. Januabt. 


14 

eo 

7 

1 

15 

2 

1* 

io 


' 120 lb. (approx.). 

I 71b. 


40 lb. (appro*.). f ^ Ib^ (approx.). % 0 ttooo, 
f Bam! of 140 lb* (approx.). 
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PoTATCHM : Moatbly kvengo 'Wholesale Prices at Dtmdee, Bdinburgh, 

and Glasgow. 

[Compikd from MeporU received from ihe DtparlmeriCe Market Beporkre,) 



Boots, Hay, Straw, and Moss Litter : Monthly Average Prices 
at Dundee, Edinburgh, and Glasgow. 


(Compiled from Reports received from the Departments Market Reporters,) 


MARKET. 

1 ’^nrab 

DECEMBER. ^ 


Rucits. 


Hay. 

Straw. 

Mom 

Littmu 

CarroU. 

Yellow 

Turnips. 

s 

QQ 

Rye Grass 
and 
Clover. 

I 

S 

H 

Ai 

1 

Barley. 

t 



8, d. 

8, d. 

8. d. 

8. d. 

8, d. 

8, d. 

8, d. 

8. d 

8. d. 

11 Dundee... per ton. 

1 

... 

17 9 

26 Of 

122 6t 

... 

69 6 


69 6 

60 6* 





\ 

112 6t 






^ Edinburgh „ 

1 


... 


108 9t 
102 6t 

... 

.56 0 

42 6t 

50 0 

... 

II Glasgow „ 

1 




100 Of 

106 Ot 

60 0 


66 0 

88 2” 



JANUARY. 1 

II Dundee ... „ 

1 


17 6 

21 0/ 

130 Of* 


78 0 


78 0 

67 6a 





i 

120 OJ 






{ Edinburgh „ 

1 

... 

... 

... r 

116 6t 


56 0 


64 0 

... 





1 

109 Oj 






11 Glasgow „ 

1 

20 0 

... 

27 e 

100 Of 

105 Ot 

60 0 

... 

66 0 

88 10*^ 



FEBRUARY. | 

li Dundee ... „ 

1 


17 8 

20 8/ 

liss ot 


78 9 


82 6 

52 6 





i 

,126 o: 






{§ Edinburgh „ 

1 

... 

... 

... / 

[117 at 

... 

67 6 


67 6 






t 

no OJ 






II Glasgow- „ 

1 

... 

... 


100 0+ 

105 Ot 

60 0 

... 

66 0 

88 9»* 


II Baled Straw delivered. t Delivered baled. * Foreign (ex quay), 

i Loose Straw delivered. I Delivered loose. Home (in IJ cwt. bales). 

I Bnnohed or loose Straw delivered. a Foreign (delivered in town}. 

H Bunched Straw delivered. 
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Fbbdino Stdffs : Monthly ATerage Prices at (S-lasgow and Leith. 
(Oompiled from Repvrtt received from the DepartmenPe Market Reportere.) 


Dewriptioji. 

Deoembke. 

Jantiey. 

1 Febettary. 

Glasgow. 

Lei^. 1 

l2n!SEZi 

1 Leith. 1 

1 Glasgow. 

Leith. 

Linseed Oake*— 

per ton. 
i I. d. 

par ton. 

£ 8. d. 

1 per ton. I 
£ 8. d. 

r 

ton. 

8 . d. 

r 

>r ton. 

8. d. 

per ton. 

£ a d. 

Home 

18 6 

0 

18 

1 

3 

18 7 

0 

18 

6 

0 

18 

15 

0 

18 

6 

0 

Foreign 

Decorticated Cotton 

18 6 

8 


... 


13 10 

0 


... 


18 

10 

0 


... 


Cake 

12 5 

0 


... 


12 7 

0 




12 

1 

8 


... 


Undeoorticated do.— 

















Bombay (Home- 

















manufactured)... 

8 6 

0 

8 

0 

0 ! 

8 6 

0 

8 

3 

4 

8 

8 

8 j 

8 

6 

0 

Egyptiati (do.) 

8 10 

0 

8 

8 

9 

8 10 

0 

8 

7 

0 

8 

10 

0 

8 10 

0 

Palmnut Kernel Cake 

11 5 

0 


... 


11 6 

0 


... 


11 

6 

0 


... 


Soya Bean Coke ... 

13 10 

0 

12 

1 

11 

13 10 

0 

12 

4 

0 

18 

10 

0 

12 

6 11 

Coconut Cake ... j 

Groundnut Cake, 

12 10 

0 




12 10 

0 


... 


12 

7 

6 




U ndeoorticated— 













i 




(37 wr cent. Oil 
ana Albuminoids) 

10 4 

6 

10 

2 

6 i 

10 6 

0 

10 

1 

0 

10 

2 

6 

10 

0 

• 

(40 per cent. do. ) 
Maize Germ Cake— 

10 6 

0 

10 

6 

0 

10 5 

0 

10 

8 

9 

10 

3 

9 

10 

2 

6 

Home 

11 16 

0 


... 


11 19 

0 




12 

0 

0 




Foreign 

11 18 

4 




11 19 

6 




12 

0 

0 




Barley Meal 

10 10 

8 

10 17 

6 

10 9 

0 

10 11 

8 

10 

12 

6 

10 11 

8 

Bean Meal 

Maize Meal — 

12 11 

11 




12 12 

6 

12 

0 

0 

12 

13 

2 

13 

0 

0 

Home Manufactured 
South African— 

11 9 

5 

11 

0 

0 

11 12 

0 

11 

2 

6 

11 

13 

2 

11 

10 

0 

(Yellow) 

10 18 

2 1 




11 1 

0 

11 

0 

0 

11 

7 

6 




(White) 

10 8 

9 1 




10 9 

0 




10 

10 

8 




Rice Meal 

8 16 

0 




8 15 

0 


1.. 


8 

12 

6 




Locust Bean Meal ... 

10 5 

0 

9 12 

6 

10 6 

0 

9 15 

0 

10 

5 

0 

9 16 

0 

Fish Meal 

Maize Gluten Feed 

20 0 

0 

20 

0 

0 

20 0 

0 

20 

0 

0 

20 

0 

0 

20 

0 

0 

(Paisley) 

10 10 

0 




10 10 

0 




10 

10 

0 

* 



Maize — Plate 

10 6 

3 

10 

6 

0 

10 14 

0 

10 

8 

6 

11 

0 

0 

10 14 

6 

Do. American ... 

10 5 

0 




10 7 

6 




10 

12 

6 




Do. African Flat 

10 8 

4 




10 10 

8 




10 

13 

4 




Oats— Home 

9 4 

1 

8 10 

0 

9 10 

0 

9 

i 

0 

9 

16 

7 

9 

6 

8 

Do. Plate 

1 9 1 

11 




9 6 

6 




9 

13 

9 




Barley Feeding(Home) 

10 18 

9 

9 

io 

0 

10 19 

6 

9 11 

8 

11 

0 

0 

9 11 

8 

Do. Bran 

Wheat - 

10 4 

5 




10 4 

6 


•• 


10 

5 

0 


... 


Home 

10 16 

3 

9 10 

0 

10 18 

0 

9 12 

6 

11 

5 

0 

10 

2 

6 

Poultiy 

10 0 

8 




10 0 

0 

9 

0 

0 

10 

6 

8 

10 

8 

4 

Imported 

Miadlings (Fine 

8 17 

6 

9 

6 

0 

9 6 

0 


.. 


9 

9 

6 


... 


Thirds or Parings) 

9 19 

6 

9 12 

6 

9 17 

0 

! 9 10 

0 

9 

10 

0 

9 

6 11 

Sharps (Common 

















Thirds) 

8 6 

0 

8 

6 

8 

8 7 

6 

8 

6 

0 

8 

13 

9 

8 

6 

8 

Hran (M^ium) ... 

8 6 

8 

8 

0 

0 

8 14 

6 

8 

1 

6 

8 

18 

9 

8 

8 

9 

„ (Broad) ... 

8 10 

0 

8 

16 

0 

8 17 

0 

1 8 16 

6 

9 

1 

8 

9 

3 

9 

Malt Culms 

Distillery Mixed 

8 10 

0 


... 


8 10 

0 




8 

6 

3 


... 


Grains— Dried 



9 

8 

9 

... 


9 12 

0 


... 


1 9 16 

0 

Browers' Grains — 














1 



Dried 

• «« 


8 

7 

6 

... 


8 10 

0 




8 10 

8 

Distillery Malt Grains 

















—Dried 

9 10 

0 




9 5 

0 




9 

5 

0 


... 


Crushed Linseed ... 
Locust Beans, 

21 0 

0 


... 


21 9 

0 




21 

0 

0 


... 


Kibbled & Stoned 

9 10 

0 

8 17 

6 

9 10 

0 

9 

0 

0 

9 

10 

0 

9 

0 

0 

Beans— English ... 
Do. China 

12 12 

6 




12 14 

0 




12 

16 

0 




11 8 

2 

11 12 

6 

11 11 

6 

11 18 

9 

11 


'8 




Do. Sicilian 
Pease— Calcutta 

11 16 

0 


... 


n 18 

0 


•• 


U 

ef 

8 


... 


1 (White),.. 

13 12 

6 


... 


IS 13 

0 


,, 


18 

15 

0 




Feeing Treacle 

7 6 

0 

7 

0 

0 

7 6 

0 

7 

2 

0 

7 

6 

•0 

7 

6 

0 

Linseed Oil 

per gallon. | 

per gallon. I 

1 per gallon. | 

per gallon. 1 

1 pergaUon. { 

pergaUon. 1 

0 4 

0 1 

'wmmem 



1 0 4 

0 1 

wmmmem 

mm 


1 0 

4 


1 ' 

... 

-J 
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I<BbtiU 8B&8 : Monthly Average Prices at Glasgow and Lrith. 


(OmpOaifirem BtporU nemtdfrom Deparbnm^t Uturkd Btperten.) 



|i 

DlClMBXB. 


JlKVAAT. 


FBBRUiJillr. 

1 

Description. 












J 

|l 



1 








1 



Glasgow. 

Leith. 

Glsigow. 

Leitih 


Glasgow* 

Leith* 


% 

per ton. 

£ t. d. 

per ton. 

£ t. d. 

per ton. 
f i. d. 

jerton 

. 

d. 

nn 

per ton. 

£ a 4. 

FitmteofSodaS ... 

N. 16} 

10 6 

6 

10 8 

0 

10 7 

7 

10 8 

0 

10 10 

0 

10 9 

8 

Kitroehalkil 

Bulpihate of Ammo- 

N. 16} 

... 


... 


... 


9 19 

0 

... 


9 19 

6 

nU (Neutral and 
Granular) | 

N. 20-6 

10 7 

3 

10 6 

6 

10 10 

6 

10 9 

6 

10 18 

0 

10 10 

6 

Superphosphate f ... 

P.A. 18*7 

2 7 

6 

... 


2 7 

6 

... 


2 7 

6 

2 12 


»> 

If If 

... 


2 12 

6 

... 


2 12 

6 



6 

1 • 

1. 16‘0 

2 12 

6 

... 


2 12 

6 

• tt 


2 12 

6 

... 


M ••• 

If If 



2 17 

6 



2 17 

6 

••• 


2 17 

6 

.. 1I-. 

,1 17*4 

2 17 

6 

... 


2 17 

6 

... 


... 





If If 

... 


3 2 

6 

.«* 


8 2 

6 



3 *2 

6 

n 

,, 18*3 



8 6 

0 



8 6 

0 

... 


8 6 

0 

Ground Mineral 














Phosphate t ... 

P.A.25J/26 

2 7 

6 

... 


2 7 

6 

• te 


2 7 

6 

... 


1» »» i- ••• 

If fi 

... 


... 


... 


2 7 

6 

... 


2 7 

6 

If If j '*• 

„ 84 

... 


... 


... 


3 10 

0 

... 


8 10 

0 

Fotaseic Mineral / 

P.A. 18 \ 



3 5 




3 6 






Phosphate ( 

Pot. 6/ 

... 


0 

... 


6 

... 


3 6 

0 

i 

If fi 1 

P.A. 18 1 
Pot. 10 / 

... 


3 16 

0 

... 


3 16 

0 

... 


8 15 

0 

Esinit (in bags) ... 

Pot. 14 

8 7 

6 

3 2 

6 

3 7 

6 

3 3 

0 

8 7 

6 

8 8 

9 

Potash Salts . ... 

Pot. 20 

3 17 

6 

3 11 

4 

3 17 

6 

i 8 11 

9 

3 17 

6 

3 12 

6 

1) 11 

Pot. 30 

5 5 

0 

4 18 

9 

5 6 

0 

1 4 19 

9 

6 6 

0 

6 1 

3 

Muriate of Potash... 

Pot. 60 

9 12 

6 

8 17 

6 

9 12 

6 

9 0 

6 

9 12 

6 

9 2 

6 

(on bMis of 80 per cent, 
purity) 

Sulphate of Potash 
(on buis of 90 per cent, 
purity) 

Pot. 48*6 

11 16 

0 

10 17 

6 

11 16 

0 

11 1 

0 

11 15 

0 

11 3 

9 

Steamed Bone Flour | 
Bone Meal, Home ^ -i 

N. 0-8 
P.A,27i/80 
N. 8-29 \ 
P.A. 22-9/ 

je 6 

7 15 

3 

0 

6 0 

0 

6 6 

7 16 

0 

0 

6 1 

8 

6 6 

0 

6 2 

6 

„ „ Indian IT 1 

N, 3’76\ 
P.A. 22-9 J 

9 5 

0 

... 


9 6 

0 

... 


9 6 

0 

... 


Basic Slag* 

P.A. 11 

2 1 

9 

... 


2 1 

9 



2 1 

9 



* 

If i« 

If 12 

2 2 

9 

... 


2 2 

9 



2 2 

9 

... 


i» »> ^ 

f, 12 

... 


2 1 

6 

... 


2 1 

6 





« 

ft ft ^ 

1, 13 

2 8 

9 

... 


2 3 

9 

et« 


2 8 

9 



«« 

II If 

„ 18 



2 3 

6 

• •• 


2 8 

6 



el 12 

6 

« 

II II ^ 

„ 14 

2 6 

9 



2 6 

9 



2 6 

9 

tt* 


*♦ 

II If ••• 

If 14 

... 


2 6 

6 



2 *6 

6 

tea 


el 14 

6 

» 

II II 

„ 15 

2 7 

9 

... 


2 7 

9 

... 


2 7 

9 

• »* 


If If ^ ••• 

„ l«i 

... 


... 


... 


8 2 

6 

... 


8 2 

6 

II ff 0 

,, 18 

... 


8 0 

a 



3 4 

6 

... 


8 7 

6 


Abbreviation! :--N. = nitrogen ; Pot. == Potash ; P.A. = Phosphoric Acid. 

* 76 percent, to 80 per cent Citric Soluble Phosphates; carriage paid in 6-ton lots to Lanaricghire 
and Eenfrewshire stations. *• Oamage paid in B-ton lots to Lothiaas stations, 

t Fine grist 80 per oent. iinsnass through standard 100 mesh sieve, 
i ,» 86 per oent. ,, ,, 

I Oarrii^ paid in 6-ton lots* i| Oarriage paid in 2*ton lots. ^ F.o.r. Glasgow* 

0 . Bslgiaa stag at Leith. 6. On rail at Leith. e. On rail at Qrangemoutk. 

Filiited|itflir the authotitf of Bis Ba jsstt*s gTATioiniwr Omoa 
A Co., Ltd.» fhistii SteMti Idiahaih. 

(8196.) Wt. 10841/im .ttOHU, pp. 316-8M. 4.39. F.8.40o*,Ltd. 0.11 
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loi^lSaitures, ‘will be bidk en thb hi^. !l%e l»te weihen vA 
fioidied on ttiimi|» on ibe lowlind famd, or kept f<»: a eeoond 
season on the hMs, will be coasted in. In June the %tireB 
relating> to-oattle will, aa in tne case of the dieep, tend to diow 
stockss at their-maximtun nnmbers in the iMfeeding areas. In the 
grazing districts, too, where Scottish ox Insh stares are sununered 
on grass, the maximom niunbers might be expected to be on 
the farms in June. In the urable areas devoted mainly to grow- 
ing saleable crops, however, where dungnuddng in yards involves 
the wintering of cattle, the ratio of winter to summer stocks 
wonid be greater than in the breeding and grazing districts. 

Pig stocks may be expected to be higher in the snmmer than 
in the winter months, particularly in the areas where whey from 
cheesmnaking finds an outlet in the fattening of store pigs. 

Horses in most areas tend to remain at a fairly uniform 
number throughout the year. 

We shall not, except by inference, be able to obtain a statis- 
tical picturo of the seasonal fluctuations of stocks as the natural 
summer pastures give place to the rotation grass, and the autumn 
and winter forage crops of the arable lands are brought into use. 
The seasonal drift will be, in the main, from the higher to the 
lower lands — ^from the north and west to the sooth and east. 

It is our present purpose to indicate the considerable changes 
in the composition of flocks and herds during the past fifty years, 
not indeed as a slowly changing picture as year succeeds year, 
but by taking a jump back to the early seventies and measuring 
the cumulative effects of change. 

It appears that, generally speaking, the rate o£ change has 
been greater since 1910-14 than in the earlier period, but the 
general direction of change has been the same. 

Oeneral Character of the Changes in Stocking. — Bearing these 
facts in nund the recorded June figures for 1871-75 and 1924-28 
are now examined. 

The first impression created by Table I is that instead of 
similarity in the positions fifty years ago and at the present time, 
as might be suggested from the aggregate figures, we are in the 
presence of changes of considerable importance. 

Beference m detail to Horses has been omitted as the basis 
of classification has been changed since the earlier statistics were 
collected, and comparisons cannot be made over a long period 
with certainty. Moreover, horses are, speaking generally, part 
of the farm equipment rather than agricultural products for sale 
to non-agricttltural users. They have, however, been brought into 
account in computing the percentage change in live stock units. 

In Cattle stocks significant but unequal changes are manifest. 
The greatest absolute increases in cattle are recoiled in the dairy- 
ing counties, Ayr, Kirkcudbright, Wigtown, Dumfries, and also 
in Aberdeen. In Aberdeen, however, the addition of 12,000 head 
tej^esents only a gain of 8 per cent. Smaller, but nevertheless 
important, increases occur in the Border counties, Berwick, 
B(ttburgh and Selkirk, whil^Jhe greatest {noportional gain 



tncreases and Decreases in Live Stock — by Counties — 1871-76 and 1924-28, with Per Cent. 

area under Grass and the Extent of Mountain and Heath Grazings. 
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. THB SOOTTIS? JOUKHW «>Fi AOAIOITXSUHe!: 

<74 per cent.) occurs in East Lothian. Orkney has added don> 
siderably to its cattle stocks, but in the other districts i^owing 
gains, Fife, Lanark, Stirling and Bute, the changes are not 
g^eat in proportion to total stock. 

The area in which the greatest losses in cattle stocks are . 
recorded is Perth, and, in contrast to the gain in Orkney, Shet- 
land has now only about one-half of the cattle carried in 1871-75. 
Argyll, Inverness, Caithness and Sutherland have fewer cattle, 
though the losses are not large in proportion to total stock, and 
rather curiously, perhaps, Angus and Eincardine also show 
decreases in opposition to the reverse tendency observed in Fife 
and Aberdeen. Mid and West Lothian too have fewer cattle 
in contrast with the large increase in East Lothian. It will be 
necessary to look at these changes more closely if their causes 
and significance are to be suggested. It will, however, be con- 
venient to turn first to sheep and pigs to obtain a view of the 
combined tendencies with all classes of stock before going into 
more detail. 

In the case of Sheep gains and losses in different areas have 
been even more striking. Whilst cattle have increased most 
notably in the south-western area, the most significant develop- 
ment of sheep has been in the eastern counties, including the 
Orkneys and Shetlands. In Aberdeen and Kincardine sheep 
stocks have almost doubled ; in Shetland, Fife, Banff, Caithness, 
Angus, sheep are more than 50 per cent, greater, and East 
Lothian shares the general gain. Even in the Border counties, 
including Dumfries, which already in the seventies were welt 
stocked with sheep, considerable increases are recorded. The 
dairying districts of the south-west do not show any very appreci- 
able change. Heavy decreases in sheep appear in Argyll, Inver- 
ness, Boss and Cromarty, and Sutherland, in particular in the 
two first-named counties. Argyll still remains the leading sheep 
county, but Inverness has ceded second place to Perth, which, 
however, has also lost sheep, and both.Boxburgh and Dumfries 
now have larger flocks in the summer than Inverness. 

Pigs occupy a comparatively unimportant place in Scottish 
agriculture, but considerable changes in the distribution of 
the pig population are observed. The number of pigs 
may show considerable fluctuation from year to year, but the 
five year averages for 1871-75 and 1924-28 are worthy of note. 
Aberdeen records the greatest increase and displaces Ayrshire 
as the most important pig-feeding area. Midlothian has two 
and a half times as many pigs as it had 50 years ago, and is 
third only to Wigtown in the pig industry in Scotland. Wigtown 
has, together with Kirkcudbright, considerably increased its 
stocks, whilst Dumfries and Ayr show important reductions. As 
the pig is t 3 rpically the small farmer’s beast, it is of interest to note 
■this reduction in Ayrshire as well as the heavy decrease in the 
crofting counties of Inverness, Boss and Cromarty, Orkney and 
Sutherland. In Shetland and in Skye the pig has, for all practical 
purposes, disappeared. 
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A very approximate indication of the aggregate changes in 
live stock of all kinds can be obtained by expressing each class 
of stock in terms of “ live stock units.” A fairly common 
standard is to consider a mature horse or cattle beast as equiva- 
lent to seven mature sheep or to five pigs, with young stock in a 
similar ratio. On this basis, the percentage changes in live 
stock units for each county have been calculated, and are 
given in Table I. The areas which show the greatest per- 
centage losses in live stock units are Argyll and Inverness. Con- 
siderable decreases also occur in Sutherland, Perth and Boss and 
Cromarty. These areas, in fact, now carry a smaller number of 
stock of each class. Shetland also carries less total stock, but in 
this case more sheep are some compensation for fewer cattle and 
pigs. The areas in which the greatest percentage gains are 
recorded are the East Coast and border counties — East Lothian, 
Berwick, Orkney, Fife, Caithness, Aberdeen, Roxburgh and 
Selkirk, and the dairying areas of the south-west — ^Wigtown, 
Sirkcudbright, Dumfries and Ayr. The gains have not been 
uniform, and it will be necessary to examine the changes rather 
more closely. 

Losses of Stock in Highland Districts. — One striking fact, 
however, emerges, that the decrease in the numbers of live stock 
units is greatest in the Highland districts in which there are 
large areas of mountain and heath grazings. The largest gains 
occur in the lowland and arable areas of the east and in the 
districts in the south-west now devoted to dairying. Caithness, 
Selkirk, Dumfries, Kirkcudbright and Roxburgh, in all of which 
gains are recorded, also have considerable areas of mountain and 
heath grazing, but they are, generally speaking, at a lower 
elevation than the areas where the greatest losses occur. In 
Caithness the gains are entirely due to sheep, in Selkirk, 
Roxburgh, Kirkcudbright and Dumfries, mainly to cattle. 

Speaking broadly, there has been a change in the distribution 
of summer stock affecting, in a negative sense, the higher 
mountain grazing areas, and in a positive sense the maritime 
counties of the east, the Border area, and the .counties of the 
south-west. The position is summarised in the following table : — 


TABLE n. 


Period. 

Counties of Argyll, Inverness, 
Ross and Cromarty, Sutherland, 
and Perth. 

Remainder of Scotland. 

Average of : 
1871-75 

Cattle. 

246,524 

Sheep. 

8,082,712 

Pigs. 

28,263 

Cattle. 

880,813 

Sheep. 

4,078,409 

Pigs. 

137,886 

1924-28 

218,186 

2,388,224 

20,860 

979,781 

4,876,808 

157,258 

i 

-28,388 

or 

n-5% 

decrease. 

-699,488 

or 

22-7% 

deoreaae. 

-7,403 

or 

26 2% 
decioase. 

+ 98,988 
or 

11-2% 

increase. 

+ 797,399 
or 

19-5% 

increase. 

+ 19,873 
or 

14% 

increase. 
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It woold thus appear that there have been losses of all classes 
of stock, particolarly of sheep, on the higher lands, and that these 
losses have been more than compensated by gains of stock of 
all classes on the lower lands. 

It is important to examine the adaptations in the management 
of the cultivated area which have accompanied the changes in 
stocking. 

The Stodking of Grass Lands. — Examination of the changes 
in the cultivation of the land would reveal that in all areas there 
has been a considerable reduction in straw crops and in green 
crops for forage. The Northern Isles alone provide an exception 
to that general truth, Shetland having extended the area under 
forage crops. Almost universally there has been a lengthening 
of the rotation, the only exceptions being in Ayrshire, Lanark 
and Benfrew, where in 1871-75 grass was left down from six to 
nine years, in Stirling and in West Lothian. In addition the 
area under permanent grass has been extended, either at the 
expense of the arable area or by the improvement of rough 
pasture. The percentage increases of grass land in relation to the 
percentage increase or decrease in live stock units and the extent 
of the area under mountain grazing in each county are worthy of 
consideration. In Aberdeen, Dumfries, Inverness, Kirkcud- 
bright, Peebles, Boss and Cromarty, Selkirk, Stirling, Sutherland 
and Wigtown the increase in permanent grass can be accounted 
for by the taking in of rough grazings. In several of these cases, 
where gains of live stock units are recorded tsee Table I), they are 
small in proportion to the increase of cultivated grass, but it is 
also to be observed that in the majority of the remaining areas, 
where the grass has been extended entirely at the expense of the 
arable and cropped land, the live stock carried in June have not 
increased in proportion to the area of grazing available. The 
only exceptions to this statement are East and Mid Lothian, Ayr 
and Shetland. If it may be assumed that grassland improve- 
ment has been effected on any considerable proportion of graz- 
ings, the inference would be justified that much of the added grass 
is of comparatively poor quality, or that by lengthening the 
rotation the average quality of the rotation grasses has deterio- 
rated. In those areas where a considerable increase in cultivated 
grass land has been accompanied by a fall in total stock carried, 
viz. in the highland areas referred to in Table II, it must clearly 
be the case that it is from the rough grazings that the stock have, 
in the main, been lost. 

Various explanations have been offered for the diminished 
stocking of the hill areas. It is suggested that they have deterio- 
rated owing to over-stocking, which has resulted in the loss of 
mineral constituents carried away in the flesh and wool of the 
stock, or to the increase of bracken and of blaeberries ; or again 
that the increase of sheep at the expense of cattle during the past 
century meant a ruinous selective grazing which destroyed the 
plant population available for food. It is a relevant fact that 
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dming. the period under review ihoe has been a considerable 
extension of deer forests.* Between 1883 and 1920 the increase 
in ihe deer forest area amounted to nearly a million and a half 
acres. A. Departmental Committee which reported in 1921 
attributed the extension between 1892 and 1912 mainly in' 
economic causes — " the fall in the value of sheep and wool, the 
difficulty ia finding t^i>nts for sheep farms, and the heavy loss 
incurred in respect of sheep stock taken over by proprietors, 
which they could not afford to hold. The underlying cause was 
the adoption in the eighteenth century of an agricultural system 
in the Highlands which was almost entirely dependent on the 
price of sheep.” Further, “ In some cases the sporting tenant 
offered a rent higher than any farmer could afford to pay.” . . , 
” Unless leased to sporting tenants, or stocked under a Govern- 
ment guarantee, they would in some cases have remained 
derelict.” (Cmd. 1636, p. 27.) Deeper rooted causes are suggested 
here, and it will be possible to throw some light upon these from 
a further analysis of the statistics, coupled with some reference 
to the course of prices. 

Changes in Sheep Stocks. — (a) Increase in Ewe Flocks . — 
Since sheep are of primary importance in the Scottish live stock 
economy, we propose to deal with them first. The Statistics 
for 1871-75 are not as complete as those collected more recently, 
and the earlier figures merely distinguish sheep under one year 
old from older sheep. It is, however, possible to estimate approxi- 
mately the size of the ewe flocks in 1871-75 from the number of 
lambs, if we may assume that the ratios of ewes to lambs surviv- 
ing in June will not be greatly different at the two periods. These 
ratios for 1921-25 are given in Table HI, column 3. Owing to 
the development of the use of cross-bred ewes in the lowland 
areas it may be that a rather greater proportion of ewes to lambs 
would have been found in these districts fifty years ago, but we 
may, by not regarding as significant computed gains which are 
less than say 20 per cent, of the estimated number of ewes in 
1871-75, use the computed size of the flocks with safety. 
Table III shows the results of this calculation and the estimated 
changes in the ewe flocks in the Scottish counties. These have 
been arranged according to the magnitude of the increase of the 
ewe flock.-^. 

It is apparent that all along the eastern side of Scotland, not 
excluding Orkney and Shetland, there have been substantial 
increases in ewe flocks in the past fifty years. The tendencies 
indicated in Table III were in force before the war, and have 
been opeiative since. In Shetland, how’ever, the recorded flocks 
were rather greater in 1910-14 than in 1921-25. Actual decreases 
in ewes occur in Argyll, Inverness, and possibly in Rosa and 
Dumbarton. In Ayr, Moray and Nairn the flocks have not been 
appreciably enlarged, but in other areas gains, though less impos- 
ing than in the east, are significant. The potential output of 
lambs is 20 per cent, greater for the whole of Scotland; it is more 
than 100 per cent, greater in the east ; it is considerably increased 
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TABLE m. 


1* 

S. 

8. 

4. 

5. 

6. 

County, 

Ewes and 
Rams. 
1924-28, 

Fall of 
Lambs. 
1924-28. 

Calculated 
No. of Ewea 
and Rams. 
1871-75. 

Calculated 
increase in 
Ewe Flocks. 

Per oent. 
Change in 
Ewes and 
Bams. 

Aberdeen 

110,261 

Percent. 

116 

38,000 

+ 77,800 

+285 

Einoardine 

26,885 

112 

8,100 

+ 18,800 

+ 282 

Fife ... 

48,670 

127 

18,500 

+ 30,200 

+ 168 

Angus 

78,588 

110 

81,800 

+ 47,200 

+ 151 

Banff 

33,689 

109 

15,200 

+ 18,400 

+ 121 

CaithnesB ... 

70,096 

104 

82,700 

+ 87,400 

+ 114 

East Lothian 

55,314 

127 

80,800 

+ 26,000 

+ 8^ 

Berwick 

139,098 

137 

80,000 

+ 59,100 

+ 74 

West Lothian 

7,448 

127 

4,800 

+ 3,100 

+ 72 

Kinross 

14,354 

108 

9,100 

+ 6,300 

+ 58 

Shetland 

73,747 

69 

46,500 

+ 27,200 

+ 58 

Orkney 

16,567 

120 

11,700 

+ 4,900 

+ 42 

Clackmannan 

6,038 

97 

4,500 

+ 1,500 

+ 83 

Dumfries 

259,049 

97 

203,000 

+ 56,000 

+ 28 

Lanark 

107,161 

95 

84,000 

+ 23,200 

+ 28 

Miiilothian ! 

70,715 

116 

55,300 

+ 15,400 ! 

+ 28 

Renfrew 

19,104 

93 

15,000 

+ 4,100 

+ 27 

Roxburgh 

230,684 

116 

184,000 

+ 46,600 

+ 25 

Kirkcudbright 

171,798 

97 

140,000 

+ 81,800 

+ 23 

Sutherland 

89,640 


72.800 

+ 16,800 

+ 23 

Perth 

298,688 

85 

244,000 

+ 49,700 

+ 20 

Peebles 

95,469 

97 

80,000 

+ 15,500 

+ 19 

Selkirk 

87,401 

97 

75,000 

+ 12,400 

+ 16i 

Stirling 

57,061 

90 

49,800 

+ 7,300 

+ 15 

Moray 

22,288 

99 

20,200 

+ 2,100 

+ 10 

Wigtown 

58,584 

97 

58,600 

+ 5,000 

+ H 

Naim 

6,960 

89 

6,500 

+ 500 

+ 9 

Ayr 

174,672 

90 

161,000 

+ 13,700 

+ 8i 

Bute 

19,608 

78 

18,400 

+ 1,200 

+ 64 

Dumbarton . 

83,197 

81 

82,000 

+ 1,200 

+ 4 

Rosa and Cromarty 

134,565 

81 

130,000 

+ 4,600 

+ 8| 

• Inverness 

245,050 

73 

286,000 

-41.000 

- 14 

Argyll 

866,701 

69 

444,000 

-77.300 

- 17J 
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on the touthern nplands. Only on the higher hills is it seen to 
hare diminished. 

(b) Decrease of Wether Sheep . — ^From the calculated size of 
the ewe flodrs in 1871-76 we can, by deduction, arrive at the 
numbers of other sheep over a year old, and compare these with 
the corresponding numbers at the present time. Here a very 
different story is revealed. The sheep population in 1921-26 
over a year old other than breeding ewes is found, in most areas, 
to be between one-third and due-quarter of the number of ewes, 
and must consist in the main of gimmers, ewe hoggs and draft 
ewes. In a few districts the proportion of older sheep is greater 
than can be accounted for as young breeding stock, viz. in the 
Lothians and Nairn, where flying flocks of ewes will be fattening 
with their lambs, and in Inverness, Boss and Cromarty, Suther- 
land and Shetland, where there will be a number of wethers. 
But the position fifty years ago was in strong contrast. In 
1871-75, in nearly every county in Scotland, the number of sheep 
over one year old, other than ewes and rams, was approximately 
double the present number. As ewe flocks were smaller, the 
number of ewe hoggs and gimmers would be less. Thus the 
greater proportion of the older sheep would be wethers kept for 
mutton and for wool. These have in considerable measure dis- 
appeared. The greatest absolute losses of these older sheep, 
exceeding 80,000 in each case, have occurred in Argyll, Perth and 
Inverness ; the decreases exceed 40,000 wether sheep in 
Roxburgh, Dumfries, Kirkcudbright, Ross and Cromarty, Suther- 
land and Ayr. In Berwick the loss is almost as great. The 
greatest percentage losses (exceeding 60 per cent.) are estimated 
to have occurred in Inverness, Argyll and Perth, but the fall in 
wether sheep is common for the whole country. In only one 
instance, viz. in Shetland, is a converse tendency to be noted. 
Here, no doubt, the substitution of sheep for cattle already noted 
in Table I, the relatively low rate of growth of the stock and the 
demand for Shetland wool have contributed to this result. 

It may be of interest to assess the relative extent of the 
combined changes in the stocks of ''ewes and wethers in the various 
districts. This can be measured by estimating what number of 
“ other sheep over one year ” would have been carried in 
1871-75 had the present proportion been operative then, and 
deducting this number from the number then carried. The 
difference is then divided by the size of the ewe flock in 1871-76. 
Measured in this way, the greatest change is found to have 
occurred in Aberdeen, where there has been a loss of 1'8 wethers 
per ewe. A similar rate of change occurs in West Lothian, but 
here the sheep are relatively few. Next in order of degree of 
change are Kincardine (1'7), Angus (1‘5), Fife (1'2), Kinross 
(0-8), East Lothian (0-8), Berwick (0-7), a sequence which 
follows the map from north to south, and suggests a relatively 
greater change of emphasis in favour of the output of younger 
sheep as one travels northward. West and north of Aberdeen 
the changes are less marked. Here the influence of the hill 
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graEmgs is moce proDoanced, but the degree of ch&nge ts'ttill 
considerable. In the sonth-western area the eheep policy has 
changed less markedly. In Ayr the index of change is only O'l, 
in Bute 02, in Wi^own, Lanark, Dumbarton, Dumfries 08, 
Kirkcudbright 0-3. This does not imply that more older i^eep 
are kept in these areas, but rather that the numbers were rela- 
tively fewer fifty years ago than in the feeding areas of the ncMrth- 
east. In the great Blackface sheep-breeding county, Argyll, ttie 
index of change of policy (O'S) is for a similar reason compara- 
tively small, although the numbers involved are very large. It 
is greater in Inverness, Perth and Ross and Cromarty (06), 
Sutherland (0*8). In some of these areas mixed tendendes 
accompany a rather considerable variation in physical conditions. 
In the Border areas there is evidence of relatively little change, in 
Selkirk the index being less than 0-1 of a wether sheep per ewe, 
in Roxburgh and Peebles less than 0-3. Enquiry has elicited 
the fact that as far back as the seventies a trade in lambs for the 
London market direct from the Border hills had developed, and 
relatively few wethers were maintained. 

Economic Tendencies. — ^The tendencies thus measured give 
some concreteness to the recognised adaptations of the Scottish 
flocks to the demand for smaller mutton, and it may be that here 
is to be sought a potent cause for the facts observed. We pro- 
pose to examine briefly some of the data relating to prices. 

(a) The Fall in Value of Wethers . — In the Transactions of 
the Highland and Agricultural Society of Scotland are quoted 
the prices of Cheviot and Blackface sheep and of wool since 
1818. The prices of wethers, ewes and lambs respectively have 
been averaged for each period of five years from 1871 for com- 
parison with one another. To avoid complications due to changes 
in the general level of prices, the prices of wethers and of lambs 
have been expressed as percentages of the price of ewes for each 
period. The results are given in Table IV below\ 

TABLE W. 

E toes = 100. 



Cheviot Sheep. 

Blackface Sheep. j 


Wethers. 

Iiambs. 

Wethers. 

Lambs. 

1871-75 

142 

58 

366 

66 

1876-80 

161 

65 

162 

79 

3881-85 

328 

60 

364 

66 

1886-90 

144 

64 

167 

78 

1891-96 

187 

64 

162 

61 

1896-1900 

116 

63 

142 

62 

lP0:-05 

117 

67 

183 

64 

1906-10 

119 

61 

123 

58 

1911-16 

114 

66 

116 

62 

1916-20 

118 

65 

i 113 

68 

1921-25 

66 

60 

91 

58 

1926-27 

84 

Ewe Iambs. \ 

‘ 87 

Ewe lambs. \ 



Wether lambs. 


Wether lambs. ( 



62 ) 


76 ) 
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During the period under review, and in particular rince the 
IfiSO’s, there has been a progressive fall in the selling [oices of 
Cheviot wether sheep as compared with the value of ewes. Some, 
reaction seems to be taking place in 1926-27, but its extent can- 
not yet be gauged. Lambs have maintained their proportioqal 
value, but there is evidence of considerable disparity between 
the values of Cheviot ewe and wether lambs. With Blackfaces 
the same general tendencies are observed, although the falUng 
off in comparative value of wethers occurs later, and the QOm- 
parison is less favourable throughout to ewes than is the case 
with Cheviots. In recent quotations there is not the same 
evidence of disparity in the values of Blackface ewe and wether 
lambs. 

There seems to be clear evidence here that lower values of 
wether sheep must have been a cause contributing to the reduc- 
tion in their numbers. This reduction reflects not so much a 
decrease in output of sheep as the younger age at which they are 
sold. It is noted, for example, that in Argyll an estimated 
reduction of 17 J per cent, in ewes is accompanied by a reduction 
of ,61 per cent, in other stock over one year old, and other oases 
are similar. 

There is further evidence of the change in size and age of 
wether sheep marketed. This is given in Table V below. 


TABLE V. 




1. 

5 


3, 

1 4. 

6. 1 

Period, 

Average Price 

Average Price 

Average Price 

Approximate Weight 
of Wethers sold. 

of Cheviot 

of Blackface 

of Mutton per 





Wethers, 

Wethers, 

8 lb, stone.' 

Cheviot. 

Blackface 


s. 

rf. 

s. 

d. 

i>ence. 

lbs. 

lbs. 

1871-76 

43 

10 

32 

9 

68 

67 

49 

1876-80 

42 

0 

33 

4 

61 

66 

52 

1881-85 

42 

0 

36 

6 

61 

66 

57 

1886-90 

35 

7 

29 

3 

53 

64 

53 

1891-95 

30 

11 

28 

2 

48 1 

62 

56 

1896-1900 

30 

5 

28 

4 

48 ' 

61 

56 

1901-05 

30 

1 

28 

6 

52 1 

55 

52 

1906-10 

80 

7 

26 

4 

54^ 

58 

46 

1911-15 

84 

1 

30 

2 

60 

54 

48 

1916-20 

57 

7 I 

50 

1 I 

121 

46 

40 

1921-25 

fO 

2 ! 

1 

51 

10 I 

i 


... 


The estimates of weight given in columns 4 and 5 are arrived 
at by dividing the values of wether sheep in columns 1 and 2 by 
the price per lb. of mutton in column 3. The estimates may be 
subject to correction to express the carcase weight accurately, 
but they are at any rate comparable from period to period. It 

^ Report of Committee on Stabilisation of Agricultural Prices, (Ministiy of 
Agriculture £con. Series, No, 2,) 
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would seem that tha smaller Blackface sheep did iiot begin to 
find A market at a still smaller weight until the larger breed had 
made some progress down the scale. But there is clear evidence 
here of the consistent redaction in weight of hill sheep marketed 
fox' mutton. 

(b) Course of Wool Prices. — A. further reason which would 
contribute to the unpopularity of the wether sheep was the 
unfavourable course of wool prices. 

The average price of white Cheviot wool 1871-76 is reported to 
be about 36a. Id. per stone of 24 lbs. ; the average price of a 
Cheviot ewe during the same period was 30s. lOd. 

In the period 1901-05 the price of wool had fallen by 50 per 
cent, to 18a., the price of a ewe had declined by only 15 per cent, 
to 25a. lOd. In the period 1921-25 wool had risen 80 per cent, 
to 33a. 7d., but the price of a ewe was now 75a. lOd. — an 
increase of nearly 200 per cent. 

The prices of Blackface wool similarly had fluctuated, though 
not in the same degree, in an unsatisfactory ratio compared with 
the prices of ewes. 

With reduced incomes from the wethers as meat and also 
from their wool, and with greater demands from the lower farms 
for hill ewes for crossing, there would seem to be strong economic 
pressure in co-operation and any other causes of a physical 
nature making for the depopulation of the higher and rougher 
lands capable of carrying only the wether flocks. Where better 
grazing was available, or could be obtained at the expense of 
corn growing on the arable lands, larger numbers of ewes were 
brought in to produce a more rapid turnover of fat lambs. In 
the poorer areas the grazing needs of the lambs, brought on more 
rapidly for earlier slaughter or sale for crossing, may well have 
restricted the ewe-carrying capacity of the lower grazings. In 
the Highland areas there is, moreover, a difficulty in finding 
wintering for the ewes and lambs. It is a question of economic 
balance which the farmer solves rather by intimate contact with 
his land and stock than by precise calculation. 

Changes in Cattle Stocks. — Turning now to cattle, we are 
faced with a somewhat similar general phenomenon as in the 
case of sheep, though it is less marked in its intensiveness. In 
the aggregate cows and heifers have increased from approxi- 
mately 392,000 to 455,000, i.e. by 16 per cent. Young cattle 
are also in larger numbers, 515,000 in 1924-28 against 467,000 
in 1871-75 — an increase of 10 per cent. Non-breeding cattle of 
two years of age and upwards have fallen from 268,000 to 
237,000, i.e. by 11 per cent. The cattle question in Scotland, 
however, unlike that relating to sheep, is not purely an internal 
one ; roughly, one half of the cattle fattened are purchased as 
stores from Ireland. Whilst our breeding flocks have been given 
over to producing ewes for crossing and fat lambs for the butcher, 
-our breeding herds are, in the main, increasing for the specialised 
function of milk production. A large share of the business of 
producing young cattle for feeding is left in other hands. Even 
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in those districts which have been the home of cattle rearingf 
and feed^, breeding herds show no increase, whilst ewe flocks 
are multiplying; in other areas cattle are grazed chiefly for the 
purpose of keeping the grass in good condition for sheep ; in the 
arable areas they are kept and wintered mainly for the produc- 
tion of dung and only incidentally for meat. These impressions 
are illustrated in Table VI. 

The Development of Dairying. — ^In Ayrshire cows account 
in the main for the increase in the cattle stocks of the county. 
The relative increase is greatest in Kirkcudbright, where cow 
stocks have doubled. Important, though smaller, increases are 
registered over the whole of the counties supplying the industrial 
area of Scotland. A sheltered home market, large industrial 
populations north and south, and natural conditions favourable 
to grass are the key to this development. This movement was 
already strongly marked before the war period. 

In the dairying districts the increase in ewe stocks has not 
kept pace w'ith the growth in number of cows, to accommodate 
which Ayrshire has extended its permanent grass, partly at the 
expense of corn crops and partly by reducing the area under 
rotation grasses. The high ratio of rotation grasses to green 
fodder crops indicates a rather specialised form of grass husbandry 
in this area. Kirkcudbright has added to its permanent pasture 
and doubled the length of its grass leys. Dumfries and Wigtown 
have proceeded, but less rapidly, along the same hnes as Kirk- 
cudbright. 

It is not possible, from the statistics, to distinguish clearly 
between dairy cattle and other breeding stocks. There has been 
some development of dairying in Aberdeen, Fife and elsewhere, 
but the ratios in which stocks of cows and other cattle are held 
indicate that along the eastern coastal belt, as one travels from 
north to south, rearing is replaced by feeding, a phenomenon 
observed also in the case of sheep, and that dairying has not 
made any great headway. (See Table VI.) In this table tlie 
presence of dairying or breeding is suggested by a relatively 
small proportion of calves to cows, and a progressive falling off 
in the proportion of yearlings and two-year-olds kept for the 
maintenance of the herds. Examples are seen in the figures for 
Ayr and Wigtown, also in Argyll, Inverness and Sutherland. 
Where Ayrshire cows are kept the calves not required for rearing 
for the herd will be slaughtered young. Where rearing is 
practised more calves are kept, and the number of yearlings may 
be in excess of the number of calves ovring to purchases from 
the breeding districts, whilst the number of two-year-olds falls 
off by the sale of stores. This position is shown in Aberdeen* 
Banff and Kinross. Where cattle are fattened on the grass lands, 
the number of two-year-olds may exceed the number of yearlings 
by the purchase of stores from other districts or from Ireland. 
This condition appears strongly in East Lothian, Angus and, to 
a less marked degree, in Midlothian, West Lothian, Clack- 
mannan, Selkirk and Stirling. In Berwick it appears that cattle, 
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TABLE VI. 


Oormnr. 

Cows AND HxtFxns. 

NvuBnn OF ‘‘Otheji Cattlf ” 
per 100 head of Breeding Cattle, ' 
1221-28. 

1871-75. 

1924-28. 

Percent. 

Change. 

Above 

2 years. 

Yearlings. 

CalTM. 

Aberdeen *. 

... 

44,116 

48,681 

- ro 

91 

109 

88 

Angus 

... 

12,028 

12,098 

+ 0*5 

128 

82 

61 

Argyll ... 

... 

22,275 

21,586 

- 60 

88 

48 

57 

Ayr 


41,74« 

52,629 

+ 88 8 

15 

22 

82 

Banff 


18,262 

12,598 

- M 

47 

28 

87 

Berwick 


8,612 

4,824 

+ 19-7 

169 

171 

72 

Bute 

... 

3,028 

3,540 

+ 145 

82 

51 

54 

. Oaitbness ... 

... 

7,578 

6,908 

- 89 

80 

75 

78 

Clackmannan 


1,167 

1,858 

+ 16*4 

64 

54 

86 

Dumbarton... 


6,198 

7,417 

+ 128 

22 

25 

23 

Dumfries ... 


16,562 

26,873 

+ 62-2 

35 

54 

54 

East Lothian 


1,278 

2,958 

+ 42-5 

176 

104 

58 

Fife 

... 

8,578 

12,858 

+ 500 

94 

81 

52 

Inverness ... 


20,236 

20,648 

+ 20 

22 

42 

58 

Kincardine... 

... 

7,082 

6.663 

- 59 

91 

111 

72 

Kinross 

... 

1,112 

1,564 

+ 89-8 

74 

137 

68 

Kirkcudbright 

... 

11,918 

23,752 1 

+ 99*2 

39 

58 

48 

Lanark 


83,663 

89,622 

+ 17*7 

20 

25 

26 

Midlothian... 


9,164 

9,149 

- 02 

83 

81 

18 

Moray 


7,250 

6,675 

- 79 

60 

104 

76 

Naim 

... 

1,782 

2,208 

*f28-6 

24 

77 

85 

Orkney 


9,847 

10,554 

+ 12 9 

38 

84 

79 

Peebles 

... 

2,019 

2,889 

+ 18*3 

49 

74 

54 

Perth 


21,058 

18,878 

-127 

72 

101 

80 

Renfrew 


14,492 

15,961 

+ 101 

13 

20 

18 

1 Ross and Cromarty 

16,459 

17,380 

+ 6*3 

26 

47 

42 

Roxburgh ... 


4,604 

5,926 

+ 28*8 

115 

101 

65 

Selkirk ... 


852 

1,855 

+ 69*0 

41 

70 

61 

Shetland ... 


8,516 

5,687 

-388 

22 

88 

42 

Stirling 

... 

9,550 

12,534 

+ 81*4 

56 

55 

37 

Sutherland... 

as* 

5,827 

4,778 

-116 

17 

41 

48 

«Wo8t Lothian 

» 4 » 

3,571 

5,449 

+52*3 

41 

82 

26 

Wigtown ... 

... 

18,288 

29,062 

+ 58*9 

27 

81 

88 


248 











1920] StBXBZBCTlOK OF UVB SfOCt IV SOOTIAVl). 

io augment home-reared calves, are bought as yearlings and kept 
-for a eecxmd summer. 

Beaiinf and Feedini'. — ^Beference to Table YII reveals in 
«ome measure the changes in the emphasis upon rearing and 
feeding during the past fifty years. There has been a notable 
■decrease in the maintenance of two-year-old cattle in the hill- 
.grazang areas — ^Argyll, Inverness, Perth, Sutherland. In Ayr, 
Dummes, Kirkcudbright, they are giving way to younger cattle, 
as might be anticipated with the growth of dairying. The only 
areas in which there is any marked growth in the number of older 
cattle is in the Border areas — Berwick and Roxburgh, and in 
East Lothian, where it would seem that forward cattle are 
brought in or kept for finishing on the pastures. Otherwise, the 
general decrease in cattle over two years old corresponds with 
a similar movement in wether sheep, although the decrease has 
not reached the same proportions. The available statistics do 
not permit of comparison between the numbers of calves in the 
two periods under review. The totals of “ other cattle ” under 
two years can, however, be compared. Their increase is in a 
slightly lower ratio than the increase in cows and heifers. 
Having regard to the considerable volume of the import of Irish 
stores, which include calves and yearlings as well as older cattle, 
it would seem that the development of the production of “ baby 
beef ” has not received the same stimulus as the fat lamb trade, 
but in the north-eastern feeding areas more young cattle are 
being purchased, and sales are made, on the average, at a younger 
age. In Moray, Angus, Kincardine, East Lothian and Berwick, 
on the other hand, there is rather more emphasis on older cattle 
in summer in comparison with younger stock than formerly. 
In Roxburgh, Selkirk and Peebles the general increase of cattle 
has affected mainly the classes under two years old. 

To sum up briefly the impressions as to the redistribution of 
non-breeding cattle stocks, it may be said that in the dairying 
districts a natural increase in young dairy stock is observed 
■corresponding to the development of the milking herds. Other 
breeding cattle have been moving from the Highland areas to 
the lower hills. In the important breeding and feeding areas, 
breeding stocks have hardly maintained their position in face of 
the competition of ewes, and cattle are being sold at a rather 
lower age. There is a general decline in older feeding cattle, 
the hea-vier beasts showing a tendency to drift towards the arable 
areas of the south-east, doubtless as grazing beasts to be finished 
on grass after wintering on straw and turnips for the making 
of manure, or to keep the pastures in condition for the more 
important grazing of sheep. 

In the case of cattle it is not possible to apply the same tests 
as to the economic stimulus to change as were available with 
sheep. The test of relative profitableness is not possible in the 
absence of accounts and of prices of cattle of varying weight and 
grade. Moreover, the cattle are, in some areas, complementary 
to the ewe flocks. No problem of stock carrying capacity, how- 
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TABLE VII. 

Numbers of other Cattie — 1871-76 and 1924-28. 
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CABBAGE AND GAULiaOWER PLANTS 


EXCELSIOR ONION AND 


MUSSELBORGH LEER PLANTS 

Grown from Selected Seed off the Finest Stocks. 

Price LisU, for prompt delivery carrias:e paid by Passenger 
Train to any district in Britain, on application. 


JOHN GILLIES, PRESTONPANS, LTD., 

PRESTONPAN8, EAST LOTHIAN. 

0C«t4bliahed for ever 50 Yeara.) 

Largest Cabbage and Leek Plant Growers in Britain. 


Tel««pamt ** PLANTS. PRESTONPANS.'* 


Telephona 24 PRESTONPANS. 


TEA 


AT WHOLESALE 
PRICES 


We are prepared to send per parcel post, carriage paid, any of our 
three blends of the finest Teas available, to country clients, at the under- 
mentioned prices 

Darjeeling Tea, - 6 lb. Parcel, 16/- 

Oeylon Tea, - • 6 lb. Parcel, 17/6 

China Tea, 6 lb. Parcel, 20/- 

These Teas are usually sold retail at 25 % higher than prices quoted, 
but we are prepared to give direct users the benefit of middlemen’s profit. 

We ask for your trial order, confident that you will never require 
better tea value, 

Oarriage paid— Oasb with Order. 


THE EDINBURGH TRADING CO., 

8 Frederick Street, EDINBURGH. 
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TffB SIGN 
OP SECURITY 


HUNDREDS of FARMS 

ara already equipped with 

**MINIMAX” 

FIRE EXTINGUISHERS. 


ALWAYS READY 

In the 

RIGHT PLACE 

at the 

RIGHT TIME. 


MINIMAX LIMITED, 

63 BatH Street, 

(Leaflet No. 448.) GLASGOW. 
(‘*Miniiifiax’’->ReKioterecl Trade Mark.) 




Cut the Cost of Cleaning 

all utensils, &c., of the Creamery, the Dairy and the Farm 

For cleaning every utensil and receptacle in the Dairy, KERR’S is 
the speedy powerful Detergent Routs grease and dirt from every 
corner and surface-wood or metal. Perfectly odourless. Saves time 
and rubbing, leaves everything absolutely clean, purified and sweet 
KERR’S DETERGENT IS THE PIONEER; it has many 
imitators, but no equal as a strong, efficient Cleanser. Used by the 
leading Creameries, Dames, and Faimers throughout the Kingdom. 

KERR’S ORIOINAh DETERGENT 

(REGISTERED) 

H/lanutactured solely by 

JOHN KERR, 

262-272 MATHIE80N STREET, GLASGOW, C.5. 


T«l«geAm»: ''DGtarfent, Glasgow." 
Telsphona* SOUTH, 217. 


Establishod ovoe 
30 Yaart. 
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MAN0AUL BEQUIHBMSHTS OF SOILS. 


ever, arises in the hill grazing areas with respect to cattle. Agri- 
cultural opinion favours the view that a better balance between 
cattle and sheep would make for improvement of these grazings. 
The key to change is to be sought in the balance of advantage ♦ 
tested by the usual empirical methods open to the farmer, and 
measured by adequate books of account over a series of years. 

During the past fifty years changes of considerable moment 
in Scottish live stock economy have thus taken place. Various 
factors may have contributed to these changes, and so far as 
they affect the stocking of hill pastures, deterioration due to 
bracken, to loss of mineral constituents or to unbalanced grazing, 
have been reinforced by the pressure of economic forces. It is 
not possible to assess the proportional responsibility of these 
factors, but the strong pull of prices against the maintenance 
of wether flocks has been demonstrated. The whole story reflects 
the adaptability of Scottish farming to changing conditions. 


The MANURIAL REQUIREMENTS of SOILS. 

TWO MODERN METHODS of ESTIMATION- 

R. Stewuit, 

Soih JSdinbunjh and East of Scotland College of Agriculture. 

In this country the only methods in use for the estimation 
of the manurial requirements of soils, apart from field experi- 
ments, depend on chemioal analysis of the soil. All work of this 
nature is subject to considerable imcertaint}' since the chemical 
factors determining the availability of the soil nutrients have 
not been completely elucidated. The ordinary citric acid 
extraction method depends on the rather indefinite correlation 
which has been experimentalh found in certain cases between 
the results of the analyses and the results of field experiments. 
Even this method fiives only an e.stimate of the available potash 
and jihosphoric acid, and there is no satisfactory method for the 
determination of the nitrofien requirements of soils. 

Within the last few years two methods of estiniatin^f the 
manurial requirements of soils have been introduced in Germany, 
and the intere.st they have aroused, together with the mafrnitude 
of their practical application, would suggest that a short account 
of these methods may be of interest to agriculturi.sts in this 
country. Both methods have been develoiied as a result of 
purely academic scientific investigations, and are an example ^ 
of what may result from work of this natme. 

The methods resemble each other in so far as they are a 
departure from the more usual purely chemical methods of soil 
examination, and depend on the plant itself for an indication 
of the amount of available plant nutrients. Professor Mitscher- 
lioh. Director of the Plant Growth Institute of the University of 
Kfinigsberg and one of Germany’s foremost agricultural 
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chemists, having decided that the existing chemical methods did 
not give sufficient information regarding the state of fertility 
of the soil, turned his attention to the study ot the laws of plant 
growth, and the results of his researches have led to the develop- 
ment of a very interesting method of soil examination. The 
second and more recent method is due to Professor Neubauer, 
Director of the State Agricultural Experiment Station at 
Dresden, and is based on the absorption of soluble plant nutrients 
by young seedlings. Since Mitscherlich’s method is of more 
fundamental scientific importance it is proposed first to give an 
account of his work and conclude with a description of the 
simpler Neubauer method, although this is of equal importance 
from the practical standpoint. 

Mitscheblich’s Pot Ctjltubb Method. 

Theories underl]ring the Method. — ^Previous to Mitscherlich’s 
work most of the attempts made to explain the effect of a manure 
on the growth of a plant were based on what is known as the 

law of the minimum.” This law stated that the yield of a field 
was governed by the manurial constituent which was relatively 
most deficient in the soil, and that no increase in yield could be 
obtained unless this constituent was present in the applied 
dressing. For example, if a soil was very poor in nitrogen and 
relatively rich in potash and phosphoric acid it was thought that 
no increase in yield could be obtained unless nitrogen was 
present in the applied dressing. Mitscherlich believes, on the 
other hand, that each manurial constituent affects the growth 
of the plant independently of the others, although the absolute 
value of the effect depends on the quantities of the other con- 
stituents present in the soil. 

By a long series of pot cultures extending over many years 
Mitscheriich has been able to show that the yield of a plant 
measured by the quantity of dry matter produced increases in a 
definite way with the addition of increasing quantities of a 
manure or other factor affecting the growth of a plant. It was 
found that the rate of increase in yield was not proportional to 
the quantity of manure applied, but decreased with increasing 
additions of manure until a point was reached where no further 
increase in yield could be obtained. It was also found that this 
maximum yield was obtained always from the same quantity 
of manure no matter how the other constituents were varied. 
By this it is not meant that the absolute maximum yield was 
constant, but that the maximum yield obtained by increasing 
one constituent was always obtained from the same quantity 
of this manure. 

Mitscherlich also found that the effect of any given quantity 
of manure is constant provided this ‘‘ effect ” is 'measured in a 
certain manner. He compares the yield of dry matter obtained 
with the value cf the maximum yield as defined above, and the 
ratio of these two quantities, which is a measure of the 
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" effect ” of the given quantity of manure, is found to be con- 
stant, although the actual value of the increase in yield will 
vary under different conditions of experiment. 

It should be mentioned that these conclusions were derived 
from experiments in sand cultures, but it was found that exactly 
the same laws applied to experiments with soils, except that the 
effect produced was partly due to the applied manure and partly 
to the manure present in the soil and available to the plant. 
Mitscherlich also claims that this effect is quite constant under 
all conditions of growth and for all agricultural crops. This is 
the most important point in the application of Mitscherlich ’s laws 
to soil examination, and it must be admitted that there is still 
much controversy in Germany regarding the validity of his 
theories. Certain evidence has been obtained that the effect of 
potash manuring is not invariably constant, but it can be shown 
that the observed discrepancies do not affect the practical appli- 
cation to any appreciable extent. 

The basis of the application of the above laws to soil examina- 
tion lies, therefore, in the fact that Mitscherlich has determined 
the quantitative relationship between the crop yield and the 
concentration of manure producing it, and in the fact that this 
relationship is constant under all conditions of growth. The 
value of the crop produced under certain conditions is measured, 
and from the result the quantity of available manure which pro- 
duced it can be deduced. Since the quantity of manure which 
will give the maximum yield is also known it follows that a 
reliable estimate of the manorial deficiency in the soil is obtained. 
Once this is known it is possible to calculate the most profitable 
application for that particular soil, i.e. the quantity of manure 
which will give the greatest return per unit of cost. 

This method of soil examination has certain advantages 
possessed by no other method in use at present, but it is costly 
and slow, and, as previously mentioned, has been subjected to 
considerable criticism, which unfortunately has not always been 
impersonal. From the evidence so far available it is difficult 
to assess the true value of much of the criticism, but the method 
has found such extensive practical application that it is worthy 
of serious consideration. 

Details of Method. — ^For practical advisory purposes the soil 
examination is carried out by means of pot experiments in central 
stations specially equipped for this type of work. For each soil 
sample examined a series of 20 pots was formerly required, but 
the method has been modified and 16 are now used for the 
determination of the available potash, phosphoric acid and 
nitrogen in the soil. The four manurial treatments, each in 
quadruplicate, consist of — (1) complete manure, i.e. potasli, phos- 
phoric acid and nitrogen ; (2) complete minus nitrogen ; (3) com- 
plete minus phosphoric acid, and (4) complete minus potash. 
The quantities of mamures comprisi^ the complete dressing are 
sufficient to give the maximum yield which can be obtained 
from potash and phosphate manuring. 

253 



THE SdOTTISH JOVmJJu OF AGBICUIiTUBB. 


The experimental pots, of a special pattern designed by 
Professor Mitscherlich, contain about 18 lbs. of a one to one 
mixture of soil and sand. The sand is added for two reasons : 
(1) to improve the physical condition of the soil, and (2) to act as 
a dilutant. Owing to the fact that the pots must be watered 
every second day for a large part of the growing season, there is 
a danger that heavy soils may cake and form cracks which ptt*e^ 
vent the thorough moistening of the soil. This risk is greatly 
lessened when sand is used. It has been found that some soila 
contain more than sufficient available potash and phosphoric acid 
to give maximum growth, and the dilution with sand allowa 
the correct figure to be obtained from these soils. 

After the addition of the appropriate manures 50 oat seeds- 
are planted in each pot, l)ut after germination this number is 
reduced to 85. The pots are placed on banks in a large wire 
netting enclosure, and the oat crop is grown to maturity. 
Particular care is taken that the pots of each series are kept at 
the same moisture content. This is done at first by weighing each 
pot and bringing the contents to a definite fraction of the water- 
holding capacity of the soil-sand mixture. When the plants have 
grown to such an extent that there is a difference in weight 
between the pots in the different treatments the w^ater content 
is gradually increased until all tlie pots are at full water ca])acity, 
and this condition is maintained throughout the full growing 
season. Sliortly before harvesting the watering is discontinued 
in order to hasten the ripening of tlic grain. The grain and 
straw are harvested sepai*ately, and the corresponding weight 
of dry matter determined by drying at J()()°C. From the results 
so obtained it is jx)ssible to calculate bow much potash, phosphoric 
acid and nitrogen was present originally in the soil in a state 
available to the plant, and hence a definite and quantitative 
estimate is obtained of the state of fertility of the soil. 

Although Mitscherlich has used his theory to form the basis 
of a system of field experiments in which small plots take the 
place of the jireviously iiieutionexl pots, the method lias been most 
extensively used in (lermany lor pot cultures, which have (*ertain 
obvious advantages over even the best regulated field trials. This 
introduces, however, a disadvantage wdiich is common to all pot 
culture w’ork, namely, the difficulty in obtaining a sample of soil 
which w'ill be truly representative of the field from which it is 
taken. Mitscherlich uses for his pot work soil sampled from 
the top 8 inches of the field, but the subsoil below this may have 
a very marked effect on the growth of the crop. As the result of 
experiment Mitscherlich has found the effect of the subsoil is 
equivalent on the average to doubling the quantity of available 
nutrient present in the surface soil. He therefore uses this 
factor in all his advisory work with pot cultures. It must be 
emphasised, however, that this is one of the main weaknesses 
of this method, as the factor 2 is only an average and has been 
found to vary within fairly wide limits. 

As an indication of the agreement between pot and field 
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Mperiments we may take the following examples given by 
Mitscherlich in his book Die Bestimmung des Dungerbediirfnmes 
des Bodem (The Estimation of the Manorial Eeqnirement of the 
Soil). The first example is a manurial experiment carried out 
at Willkiihnen in 1922 to determine the yields obtained from a 
aeries of treatments in which various dressings of ammonium 
sulphate were applied both to the field plots and to the pots. 
In Table I under the columns headed “ X are given the 
quantities of ammonium sulphate applied, while the yields are 
given under the columns headed “ Y.*' 


TABLE I. 


{a) Field Experiment with 
Potatoes. 

Pot Experiment with Oate. | 

(b) Grain Yield. 

(c) Total (Grain and 
Straw) Yield. 

X. 

Y found. 

Y calcu- 

X. 

Y found. 

Y calcu* 



cwt /aero. 

cwt /acre. 

lated. 

cwt. /aero 





0-00 

n5-4±l*5 

115-9 

0-00 

61 - 8 ± 1-1 

52-2 

n 8 - 4±20 

117-9 

1-62 

123-0 ± 1*7 

126-6 

2-10 

63-9 ± 1-7 

66-3 

140 - 2±3 2 

141-9 

4-05 

148-9 + 1-1 

140-5 

5-26 

86-3 + 1-4 

88-8 

175-4 ± 1-1 

172-0 

6‘48 

147 - 8 ± 2-3 

162-3 

18-15 

113-9 + 1-8 

113-9 

222-0 + 2-9 

223-2 


]t will be noticed that there is general agreement between 
the actual yields and the values calculated from Mitscherlich’s 
eqiiations. From the field experiments with potatoes it can be 
calculated that the soil previous to cropping contained 10*9 
cwt. per acre of ammonium sulphate or the equivalent amount 
of available nitrogen. From the pot experiments it was found 
that the quantity of available nitrogen was equivalent to 7*3 
cwt. per acre sulphate of ammonia. In this case under actual 
field conditions the quantity of available nitrogen was only about 
IJ times greater than the quantity in the surface soil as sampled 
for the pot experiments. 

The results from a similar experiment carried out at Bulitten 
are given in Table II. 

TABLE IT. 


(«) Field Experiment with 
Potatoes. 

1 Pot Experiment with Oats. | 

(5) Grain Yield. 

(c) Total (Grain and 
Straw) Yield. 

X . 

Y found. 

Y calcu- 

X. 

Y found. 

Y calcu- 


y calcu- 

owt/aere. 

owt/aere. 

lated. 

cwt. /acre. 

cwt. /acre. 

lated. 


lated. 

0-00 

135 - 5 ± 2-6 

141-4 

0-00 

78 - 9 ± 0-6 

78-9 

168 - 6 ± 1*2 

168-6 

1-62 

145-0 + 8-7 

144-2 

2-10 

86-8 + 0-9 

87*1 

186-8 + 1-9 

184-4 

4-05 

148 * 9 + 8’9 

148-7 

5*26 

98-9 + 1*9 

97-2 

21 1-2 ± 6*1 

204*4 

6 - i 8 

160 - 4 ± 3-9 

152-0 

13*16 

108-1 ± 2-8 

i 

114-6 

237 *3 ± 4-8 

238-2 


Good agreement is again observed between the actual and 
calculated yields. In the field experiments the quantity of avail- 
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able nitrogen as calculated from the results is found to be 
equivalent to 25*1 cwt. per acre of sulphate of anunonia; while 
from the pot experiments it is found to be 12‘7 cwt. per acre.' 
In this case the total quantity available in the field is almost 
exactly twice that present in the surface soil, and this is in 
agreement with MitscherUch’s practice of doubling the quantities 
deduced from his pot experiments. 

Practical Applkation. — In order that the East Prussian 
fanners should have the opportunity of having their soils tested 
by this method, Professor Mitscherlich in 1923 founded a Society 
which is known as the “ Mitscherlich-Gesellschaft.” The 
Society was composed of some of the larger farmers and land- 
owners in the district, who subscribed sufficient capital in the 
form of founders’ shares for the installation of the equipment 
necessary to carry out the method on a large scale. Each j 610 
share in the Society entitled the holder to have examined one 
soil sample per year for five years at a reduced rate. The 
original charge was £6 per sample, but this has now been reduced 
to £S, 5s. for holders of founders’ shares and to £5 for non- 
shareholders. From these figures it is seen that the method is 
costly, but that it has proved of value to the farmers is shown 
by the rapid development of the Society even under these terms. 

It may be of interest to quote a few clauses in the Articles 
of Association of the Society : — 

“ (1) The Society exists for the purpose of furthering 
the use of artificial manures on the basis of the results of 
scientific investigation. 

“ (2) Membership of the Society is open to any farmer 
or any person interested in advancing the aims of the Society. 
Admission to membership is decided by the committee of the 
Society on its own judgment, although the committee can 
transfer this power of admission to specified persons. 

“ (3) Members of the Society are pledged to follow the 
decisions of the committee and the resolutions passed at the 
Society meetings, and in particular to pay the annual sub- 
scription and charges which may be fixed from time to 
time.” 

The first of the Society’s pot experiment stations was erected 
at Konigsberg in the grounds of the Pflanzenbau-Institut of the 
University, of which Institute Professor Mitscherlich is Director. 
The installation consists of a large wire netting enclosure in 
which the pots are arranged in double rows on stands about 2 
feet high and about 4 feet apart. The station when built had a 
capacity of 2,400 pots, but in the following year (1924) it was 
found necessary to increase the size of the station to 3,800 pots. 
In the spring of 1925 it was found necessary to extend the scope 
of the operations of the Society to other parts of East Prussia, 
and branch stations were erected at various agricultural centres, 
Insterburg, Preussich-Holland, and Osterode. This was still 
not sufficient to meet the growing demands of the farmers, and in 
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the spring of 1927 a large station was erected at Marienbnrg in 
West Prussia, and a second station was built at Konigsberg in 
the grounds of the experimental farm of the “ Pflanzenbau> 
Institut ” at Lawsken-Juditten. The station at Marienburg was ■ 
erected with the financial assistance of the Government on the 
condition that preferential consideration would be given to the 
requirements of the small farmer. 

The following is therefore a complete list of the stations run 
by the Society with the number of pots in use at each : — 

Konigsberg 3,800 pots (1923) 

Insterburg 2,000 ,, (1925) 

Pr. Holland 2,000 „ (1925) 

Osterode 2,000 ,, (1925) 

Marienburg 6,000 ,, (1927) 

Lawsken-Juditten 3,000 ,, (1927) 


This gives a total of 18,800 pots used by the Society. The 
firm responsible for their manufacture have supplied altogether 

56.000 pots, of which 53,000 are used in various parts of Germany 
by the Mitscherlich-Gesellscbaft and similar organisations, as 
w'ell as by the numerous research departments of the Universities 
and Agricultural Institutes. In contrast to these figures the total 
number of Mitscherlich pots in Britain is 308, 60 being at 
Rothamsted, 188 in the Edinburgh and East of Scotland College 
of Agriculture, and 60 at the North of Scotland College of 
Agriculture. 

The size and nature of a Mitscherlich Station are illus- 
trated by photograph No. 1, which shows the largest station 
situated at Marienburg in West Prussia. Practically all the 

6.000 pots are being used for advisory soil examination w'ork. 
Photograph No. 2 shows a typical soil series after about six 

w'eeks’ growth. 

Pot No. 76 received the complete dressing, i.e. nitrogen, 
potash and phosphoric acid. 

Pot No. 72 the same dressing with the omission of phosphoric 
acid. 

Pot No. 68 ,, ,, ,, potash. 

Pot No. 64 ,, ,, ,, nitrogen. 


This particular soil shows, therefore, a marked deficiency in 
nitrogen and phosphoric acid but a fairly plentiful supply of 
potash. 

Results obtained in East Prussia. — ^The number of soil 
samples examined by the Society in the various years since its 
institution were as follows 


Year 1923 . . . 

. . . 

93 soils 

„ 1924 ... 

. . . 

... 153 ., 

„ 1925 ... 

• • • 

... 290 ., 

,. 1926 ... 

. . . 

... 355 ,. 

„ 1927 ... 

... 

... 673 
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In- 1927 the results obtained show^ that only 4 per cent, of 
the soils contained sufficient nitrogen reserves to justify the 
omission of this manure from the next year’s dressing. Fifty 
per cent, of the soils contained sufficient potash for at least one 
year’s crop, and 43 per cent, contained sufficient phosphoric 
acid. It is, therefore, evident that in the districts of East 
Prussia served by the Society the great majority of the soils 
were deficient in nitrogen, but that potash and phosphoric acid 
were already present in the soil in sufficient quantity to give 
maximum growth in about 40 per cent, to 50 per cent, of the 
soils examined. 

Since the quantities of artificial manures which a farmer can 
apply are limited by the factor of cost, it is not economically 
possible always to give those dressings which would produce the 
maximum yields, and Mitscherlich recognises this fact in iriaking 
his recommendations for manurial treatment. An example of 
the type of recommendation sent out by the Society is given 
below in Table 111, which has been translated from the German, 
.and in which the quantities are given as cwt. per acre. 

TABLE III. 

Recommendation of the “ Mitscherlieh-Geseihehaft." 


Station 

Soil sample from 
Field 



To obtain the maximum 
yield in practice the 
soil should contain the 
following quantities 
of manures. 

The soil in the year 
19.... contained 
the following 
quaiititios of 
manures. 

The soil should re- 
ceive now or next 
spring the following 
mannrial dressings. 

Pure Potash 
= 40 % Potash Salt 

1 *6 cwt. per acre. 

4*0 „ 

1 ’!> cwt. j)er acre. 

>} n 

0*4 cwt. per acre, 

^ »» i» 

Pare Phosphoric Acid 
= Supers or Basic Slag 

1 8 >> »> 

10-5 ,, „ 

2-7 „ 

15*8 ,, ,, 

... 

Pure Nitrogen 

4*9 „ 

1-2 „ 

0*4 cwt. }>er acre. 

= Sulphate of Ammonia 

24-0 „ 

6*1 ,. 

20 „ 


Remarks. 

Potash manuring . — Replace every year the potash extracted 
by previous year’s crop. 

Phosphate manuring . — Omit phosphates from dressing for 
one or two years, then replace the yearly loss. 

Nitrogen manuring . — ^Forced manuring, i.e. increase as 
much as is economically possible. 

It will be noticed that Mitscherlich states that the maximum 
yield will be obtained from any soil which contains the given 
quantities of potash, phosphoric acid and nitrogen. This may 
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seem at first to be contrary to practical experience, but it is one 
of the conclusions derived from his laws of plant growth. 

In the particular case given above the soil is seen to be well 
supplied with potash and to have a plentiful supply of phosphoric 
acid, while the nitrogen content is very low. Mitscherlich, 
therefore, recommends that in this case most attention should 
be paid to increasing the available nitrogen supply by heavy 
dressings of nitrogenous artificials and by increasing the soils 
content of organic matter by dunging and green manuring. 

In this country it is the practice to recommend “ balanced ” 
manurial dressings for particular crops. Mitscherlich, however, 
trys to obtain a somewhat similar balance in the soil itself by 
combining the quantities of essential manures already available 
in the soil with the appropriate additions of artificials, and he 
believes that the same balance is required for all crops. When an 
attempt is made to obtain a balance in the applied dressings 
it is usually forgotten that this may be completely upset when 
the available nutrients in the soil are taken into account. 
Mitscherlich has found that very large variations in the 
quantities of available jx)tash, phosphoric acid and nitrogen occur 
in different soils. For exainj)le, in the soils in East Prussia he 
has found the available nitrogen content to vary from the equiva- 
lent of about 1 cw^t. per acre ammonium sulphate up to the 
extremely high value of about 65 cwt. per acre. For potash the 
<*orresponding quantities have varied betw^een J cwt. per acre 
and about 16 cw’t. per acre of 40 per cent, potash salt. For 
phosphate manures the variations have been found to lie betw^een 
the equivalent of about I cwvt. per acre and about 30 cwt. per acre 
of basic slag. When these facts are borne in mind it wull be seen 
that Mitscherlich is justified in recommending that less attention 
be paid to balance ** in the dressings and more attention paid 
to the problem of obtaining the proper balance in the soil itself. 

Pot Method of detecting Soil Acidity or Alkalinity. — Pro- 
fessor Mitscherlich also makes use of a pot method to determine 
whether a soil is sufficiently sour or acid to require liming. The 
method is only qualitative. No measurements of crop yield are 
made, and the information desired is obtained from a visual 
examination of the progress of growth. Eight pots are required 
for each soil sample and these are divided into tw^o series of four, 
which receive an alkaline and an acid manurial dressing respec- 
tively. Duplicate pots in the alkaline and acid series are sown 
with oats and wdiite mustard. Oats do not grow well in an 
alkaline medium nor mustard in an acid medium.. If therefore 
the oats grow better in the pots receiving an alkaline dressing it 
indicates that the soil is in need of lime, or at least that alkaline 
artificials should be used in preference to those having an acid 
reaction. 

The method is probably of most value in those cases w^here 
other tests 8U(*h as determination of actual acidity (of pH) or 
lime requirement ” show only weak acidity, and for which 
the interpretation of these values is esj)ecially difficult. For 
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some soils with a pH in the region of 6*0 to 6*5 an application 
of alkaline artificials such as Chile saltpetre and basic slag may 
he sufficient to counteract the slight acidity, and Professor 
Mitscherlich’s method is a useful indication in these cases. 

Nbubaueb’s Seedunq Method. 

Professor Neubauer has recently been using a method of 
estimating the manorial requirements of soils which is both 
simpler and cheaper than the Mitscherlich method, although not 
of such fundamental importance. The Neubauer method, as it 
is now generally known in Germany, is based on the rapid 
absorption of soluble plant foodstuffs by young seedlings. 
By growing a large number of rye seedlings in a small 
quantity of soil Neubauer found that there were considerable 
ffifferences in the quantities of potash and phosphoric acid 
extracted by the seedlings from different soils. He assumes, 
therefore, that this quantity of “ root-soluble ” nutrient is a 
measure of the state of fertility of the soil, and has developed a 
method of practical soil examination on this basis. 

Details of Method. — The practical details of this method are 
as follows. The soil samples sent in by the farmers are laid out 
on shelves to dry and then passed through a ‘2 mm. sieve. lOO 
gms. of dry sieved soil are placed on the bottom of a cylindrical 
glass dish 7 oms. high and 11 cms. in diameter and mixed with 
50 gms. of a coarse, pure quartz sand. On top of this are placed 
250 gms. of fine, pure glass sand, moistened with 80 ccs. of 
water. A glass tube is inserted in the centre of the dish to 
facilitate watering of the soil, and 100 rye seeds, previously 
weighed and soaked in a disinfecting solution, are planted indi- 
vidually in the surface layer of sand. The pots are weighed and 
covered with a flat glass plate and left in a room kept at a con- 
stant temperature of 20°C. until germination has taken place 
and the shoots are touching the cover glass. This is now 
removed, and the seedlings are allowed to grow for 17 days from 
the date of sowing. During this period the moisture content 
of the soil-sand mixture is maintained at a constant value. For 
the first ten days this value is 80 ccs. per pot, but on the 
eleventh day this is increased to 100 ccs. 

On the eighteenth day the shoots are harvested, and the total 
organic matter, i.e. shoots and roots, is collected by washing 
away the soil and sand. The organic matter is carefully ashed 
at a low temperature and the ash is analysed for potash and 
phosphoric acid by the usual chemical methods. In order to- 
determine how much of the potash and phosphoric acid found in 
the ash was originally present in the rye itself blank experiments 
are carried out in the same manner except that 100 gms. fine 
sand replaces the soil. 

It is found that under these conditions the seedlings absorb 
from 4 to 50 milligrams KjO and from 0 to 13 milligrams PjO, 
from 100 gms. dry soil. Neubauer has calculated the quantities 
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of these nutrients which should be absc^bed from a soil ca{>sd>le 
of giving a h^h Value yield of various crops. The average values 
of those “ limiting values,” as Neubauer has called them, Me 
24 milligrams K,0 and 60 milligrams P,0*. On comparing 
the results of the analyses with those values it is possible to 
obtain an indication of the manurial requirements of the various 
soil samples. Professor Roemer of Haile has checked Neubauer’s 
limiting-values by comparison with field trials and has obtained 
fairly general agreement. 

The charge made to the farmers for soil analysis by this 
method is at present 20 marks, approximately £1, but last year 
(1928) the German State and Free State Saxony Governments 
advanced grants to Professor Neubauer which would enable the 
charge to be reduced to 6 marks. It is not intended to make 
this full reduction at present, as a part of the grant will be applied 
to further research on the method. 

The Neubauer method, owing to its comparative simplicity 
and cheapness, has attracted great attention in Germany, 
although it was only introduced in 1923. .Since that year over 
100 articles have appeared in the German agi’icultural magazines 
containing criticisms of the method and the results of practical 
experience when compared with older methods or with field 
trials. The technique of the method has been extensively 
criticised as the values obtained undoubtedly depend on the 
analytical conditions such as variety and grain size of rye seed, 
temperature, and moisture content of the soil-sand mixture. In 
general, however, it seems that the method can be sufficiently 
standardised to give results which are of considerable value to 
the farmer. 

Some Results obtained by the Method in Germany.— 

Neubauer has published a summary of the results obtained by 
him since 1924 from about 1,000 soil samples obtained mainly 
from the Free State Saxony. The table of results is given 
below : — 


mg. K,0 
pel 100 gms. 
dry soil. 

Percentage 
of soils. 

n>g- P.O.- 

Percentage 
of soils. 

The foods tnflf 
supply is : 

Tip to 20 

49 

Up to 4 

54 

Too small. 

20 to 80 

80 

4 to 6 

23 

Sudieiont. 

30 to 40 

10 

6 to 8 

13 

Good. 

Over 40 

5 

1 

()\ei 8 

10 

Very good. 


From these results it is seen that approximately half of the 
soils were deficient in potash or phosphoric acid. It will not 
be necessary to emphasise the importance to the farmer of infor- 
mation of this nature. No correlation has been found in the 
above instance between the origin and nature of the soil and its 
manurial requirements. 

Professor Roemer of Halle has investigated about 720 soils 
by the Neubauer method and compared the values obtained with 
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results of field experiments. He has foimd agreement 
between the two methods for potash in about 75 per cent, of the 
soils and about 80 per cent, with reference to phosphoric acid. 
It should be pointed out that in the cases where there was no 
agreement between the results the error is just as likely to lie 
with the field experiments as with the Neubauer method, since 
the results of a single year field trial can sometimes be very 
misleading. 

In conclusion it may be stated that while both Mitscherlich’s 
and Neubauer’s methods of soil examination have found exten- 
sive practical application in Germany, it must not be considered 
that either is infallible. Both have been extensively criticised, 
Mitscherlich’s mainly on theoretical grounds and Neubauer *s 
mainly on details in technique, and it is quite possible that 
further research may result in the discovery of simpler, and 
perhaps more accurate, methods of soil examination. Until 
better methods are available, however, it might be advantageous 
to employ such methods as those described in order to obtain 
some estimate of the amounts of fertilisers which ought to be 
applied. 


RECENT ACTS OF PARLIAMENT. 

Agricultural Produce (Qrading and Marketing) Act, 1928.— 

This Act, wdiich became law on 3rd August 19‘28, applies equally 
to Scotland and to England and Wales. It consists of two main 
parts, one applying generally to the grading and marketing of 
produce, and the otlier containing special provisions as to eggs. 

Descriptions of quality have long been freely used by pro- 
ducers and retailers of food of various kinds, but so far these 
descriptions have had no precise meaning and no official sanction. 
The object of the new Act is to provide official designations on 
which tlie purchaser may rely as indicating definite grades. The 
adoption of these designations is voluntary, but if a designation 
is applied to an article it wili be deemed to be a term of the con- 
tract of sale that the quality of the article accords with the 
definition indicated by the designation. 

The Department of Agriculture have power to make regula- 
tions prescribing “ grade designations ’’ indicating the qualities 
of any kind of agricultural or horticultural produce, and also 
providing appropriate marks C grade designation marks for 
indicating these qualities. 

The commodities so far dealt with by the Department are 
eggs and tomatoes. Having consulted the various interests 
involved, the Department made on 17th January last Begulations 
for the Qrading and Marketing of Eggs. 

The grade designations are three in number — 
'‘Specials/’ “Standards” and “Mediums,” and refer solely to 
the weight of the eggs, the minimum ranging from 171b. to 141b. 
per 120, with a small permissible deviation in each case. No 
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distinction of actual quality is made ; all the epgs included in the 
various grades must be fresh, unpreserved, clean and sound. 

The “ grade designation mark ” or “ national mark ” that 
is the guarantee of quality consists of a map of Scotland in 
silhouette bordered on the left by a Union Jack and on the right 
by the Cross of St. Andrew, with the words “ Produce of Swt- 
land ” and “ Empire Buying begins at Home.” This mark is 
printed on labels to be placed on cases or cartons of eggs, the 
three grades being distinguished by colour. 

Persons desiring to take advantage of this scheme must be 
registered by the Department, and on registration each receives 
a distinctive number. No unauthorised person may use the 
national mark. Many packeis have already been registered, and 
the actual operation of the scheme began on 1st June. 

The Kegulations regarding tomatoes were made on 17th 
April. Here there are four ‘‘grade designations” according to 
size, ranging from ” Large AA,” 4-6 fruits to 1 lb., to ” Small 
AA,” 111-16 fruils to 1 lb. The necessary standard of quality is 
the same in all cases, o per cent, by count of any package being 
allowed to be under that standard. 

A leaflet describing each scheme has been jirepared for issue 
to the public. 

The second part of the Act deals with ‘‘ marking ” of a 
different kind. Under the grading scheme the eggs themselves 
are not marked in any way; the guarantee is given by the mark 
placed on the ca.se or carton. This part of the Act provides for 
the individual marking ot eggs preserved by cold or chemical 
methods, whether these eggs are home-produced or imported. 
The Department have, however, made an Order exempting eggs 
preserved in cold storage from this provision, as they are em- 
powered to do by the Act. The duty of enforcing the regulations 
regarding the marking of eggs re.st.s with the County Councils and 
Town ('ouncils, which are to keep registers of premises used for 
the .storage of eggs. 

The Agricultural Credits (Scotiland) Act, 1929. — This Act , 
which became law on 'J7th March and came into force on 1st 
April, IS in two parts, dealing resjiectively with long-term and 
short-term credits. 

Part I closely resembles Parti of the corresponding Act apply- 
ing to England and Wales, which was pas.sed some months 
earlier, but its financial scale is that appropriate to the smaller 
needs of Scotland. It is proposed that a company should be 
incorporated for the purpose of (1) making loans on heritable 
security over agricultui-al land ; (2) making loans under the Iiands. 
Improvements Acts, 1864 and 1899, for agricultural purposes. 
The former purpose was fulfilled for a time by Section 1 of the 
Agricultural (’redits Act, 1923, which enabled the Public Works 
Loan Pommissioners to make loans to farmers who had purchased 
their holdings between •'ith April 1917 and 27th June 1921, and 
which was in force until 81st July 1928. Of that scheme 160 
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Scottish fanners took advanta^, the total amoant borrowed 
being £544,000. 

Under the new scheme a company is to be formed with a 
capital of £250,000, half of which will be contributed by the 
Department of Agriculture for Scotland, free of interest for a 
p«i^ of sixty years. The Department also pay £1,750 per 
annum for ten years towards the cost of the company’s adminis- 
tration. The interest on the remaining £125 ,(^ of capital is 
limited to 5 per cent. Thus the Government’s annual contribu- 
tion for the first ten years is £8,000 (£6,250 interest for year fore- 
gone + £l,750), and for the next fifty years £6,250. Debentures 
are to be issued in order to raise the money necessary, in addition 
to the capital, for the making of loans, and the Treasury may take 
up one-fourth of each issue, up to a limit of £200,000; a total 
issue of £800,000 thus appears to be contemplated. 

Loans are to be made to farmers of an amount not exceeding 
two-thirds of the estimated value of the security offered, and 
repayable by equal yearly or half-yearly instalments, including 
repayment of capital and interest on outstanding debt, over a 
period not exceeding sixty years. Thus a farmer who has already 
borrowed money for the purpose of purchasing his farm may 
replace his existing bond, to the extent of two-thirds of the 
present estimated value of the farm, by one that will not be 
disturbed for sixty years (should that be the period fixed), and 
that will be discharged by fixed annual payments, including 
interest, and a farmer who wishes to purchase his holding may 
borrow for this purpose on the same terms. 

This part of the Act also provides for loans to be made under 
the Improvement of Lands Acts for agricultural purposes. Under 
the present practice, such loans are carried through by the Land 
Improvement Company, London, on the recommendation of the 
Department of Agriculture for Scotland. A similar company was 
formed in Scotland, but it has not operated for some time. 

Part II of the Act, which makes provision for agricultural 
short-term credit, differs widely from the corresponding part of 
the Act applying to England and Wales. Under the latter a bank 
is authorised to make a loan to an individual on the security of his 
assets, such as crops and stock, by means of an " agricultural 
charge.” Under the Scottish Act, loans may be made only to 
agricultural trading societies on the security of goods belonging 
to them and in their possession. The ” agricultural charge ” 
thus created confers on the bank a security which may be enforced 
in the same way as a landlord’s hypothec, but which ranks after 
the hypothec of the landlord or superior. The borrowing society 
is bound, on selling any of the property affected by the charge, 
to pay the proceeds to the bank. All agricultural charges must 
be registered with the Assistant Kegistrar of Friendly Societies 
within seven days of their execution, and such charges have 
priority in accordance with the date of registration. It falls 
to the Court of Session to make rules prescribing the nature of 
the documents required. 
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Tto Local Oovcnunant (Bootlaad) Act, This is a large 
and important Act, introducing drastic changes into the system 
of Scottish local government. These changes are of interest to 
farmers, as to others, but this is not the place for a full account 
of them. 

The aspect of the Act here dealt with is the “ de-rating ” 
scheme embodied in Part II. The injustice of rating agricultural 
land at its full annual value has long been recognised, and 
successive reductions have been made by previous Acts. Under 
the Act of 1926 the owner was rated on three-fourths and the 
occupier on one-fourth of the gross annual value. The new Act 
provides that both the owner’s and the occupier’s rates shall be 
levied on only one-eighth of the gross annual value of agricultural 
land and heritages. This proportion represents the assumed 
value of the farm-house, so that the land and buildings other than 
the farm-house are entirely free from rates. The proportion 
originally proposed was one-sixth. The National Fanners' 
Union of Scotland urged that it should be reduced to one-twelfth ; 
the proportion actually fixed lies midway between these two. 

The relief thus given to the landlord is equal to five-sixths of 
the amount he paid in rates under the Act of 1926, while the 
tenant’s relief is equal to half the smaller amount he paid. In 
order to ensure that the tenant shall actually enjoy a greater 
relief than the landlord, it is provided that the tenant shall, 
during the currency of his existing lease, be entitled to receive 
annually from the landlord an amount equal to two and a h%lf 
times the landlord’s rate under the new Act, which sum is equal 
to half the landlord’s relief. Where the tenant occupies his 
farm on tacit relocation, this provision is to be in force not more 
than seven years from Whitsunday 1928. 

An example will make this clearer : — 

If the rent of the farm is £480, and the owmer’s and 
occupier’s rates each amount to 5s. per £, then under the 
Act of 1926— 

The owner pays on £360 at 5s. per £, £90. 

The occupier pays on £120 at 5s. per £, £30. 

Under the new Act — 

The owner will pay on £60 at 5s. per £, £15. 

The occupier will pay on £60 at 5s. per £, £15. 

The relief is — 

To the owner £75, or five-sixths of his old rate. 

To the occupier £15, or half of his old rate. 

To the owner-occupier £90, or three-fourths of his old* 
rate. 

During leases the owner to pay to the occupier 

£37, 10s., leaving a net relief in the owner’s hands of 
£37, 10s., or five-twelfths of his old rate. 

The occupier receives relief of half his old rate (£15) plus 
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£37, 10s. from the owner, making in all ^652, 10^,, or 'one 
and three-quarter times his old rate. 

As leases expire, the payment of half the owner's relief 
to the tenant will cease. 

It was originally proposed that this part of the Act should 
come into force at Martinmas 1929, but in its final form the 
Act provided that it should come into force at Whitsunday. For 
the year 1929-30 the deduction from both owner’s and occupier’s 
rates is 92 per cent, instead of 87 J per cent, (seven-eighths), 
while tlie amount recoverable by the tenant from the landlord 
is four times the landlord’s rate, instead of two and a half times. 

Artificial Cream Act, 1929. — This Act, wdiich received Royal 
Assent on 10th May, prohibits the sale or exposure for sale for 
human consumption of any substance purporting to be cream 
or artificial cream under a description or designation including 
the word “ cream ” unless — 

(a) the substance is cream as defined in the Act ; or 

(h) where the substance is artificial cream as defined in the 
Act, the word “ cream ” is immediately preceded by 
the word “ artificial,” 

For the purposes of the Act cream is defined as that portion 
of natural milk rich in milk fat which has been se 2 )arated by 
skimming or otherwise, and artificial cream means an article of 
food resembling cream and containing no ingredient wdiich is 
not derived from milk, exce{)t water or any ingredient or material 
w''hich under the Food and Drugs (Adulteration) Act, 1928, may 
law^fullv be contained in an article sold as cream. 

Receptacles used for the conveyance of artificial cream or 
containing artificial cream when it is exposed for sale are required 
to have the words “ artificial cream ” printed m large and 
legible type either on the receptacles or on labels attached 
thereto. 

Provision is also made for the registration of premises on 
w^hich artificial cream is manufactured, sold or exposed for sale 
for human consumption, and for the inspection of registered 
premises by an officer of the Food and Drugs Authority. The 
requirement with regard to registration of premises, however, 
does not apply where artificial cream is manufactured (1) by a 
person solely for his domestic purposes; (2) for use in the pre- 
paration on those premises of some other article of food ; or (3) 
when it is sold or exposed for sale on premises to wdiich it has 
been delivered in the properly closed and unopened receptacles. 

The Act came into operation on 1st June 1929. 
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PUBLICATIONS ARISING OPT OF THE IMPERIAL 
AGRICULTURAL RESEARCH CONFERENCE, 1927. 


Report and Summary of Proceedings^ 

Price la, ; with postage, la. 6d. Obtainable from the sale 
offices of His Majesty’s Stationery Office. 

Contains a full account of the events leading up to the 
Conference, the recommendations made, and the views ex- 
pressed by the highest authorities in agriculture in all quarters 
of the Empire. 250 pages. 

Abstracts of Papers. 

Price la. net. Post free. Obtainable from the Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, London, S.W.i. 

Containing abstracts of upwards of 500 papers on agri- 
cultural research in Great Britain and Northern Ireland during 
the year October 1926 to September 1927. 

Facilities for Advanced Study and Research in Agricultural 
Science and Cognate Pure Sciences in the United Kingdom. 

Price la. net. Post free. Obtainable from the office of the 
Ministry of Agriculture and Fisheries, 10 Whitehall Place, 
London, S.W.i. 

list of Agricultural Research Workers in the Empire. 

Price la. net Post free. Obtainable from the office of the 
Ministry of Agriculture and Fisheries, 10 Whitehall Place, 
London, S.W.i. 

Opportunities lor Students of Biology. 

Two Leaflets containing notices to Parents and Students and 
Teaching Authorities, Free, and post free. Obtainable from 
the office of the Ministry* of Agriculture and Fisheries, 10 
Whitehall Place, London, S.W.i. 
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FARMERS* ORGANISATIONS IN THE 
UNITED STATES. 

V. Livbrsagb, B.Sc. (Lond.), M.S. (Wia.), N.D.A. 

The experience of other countries is often dismissed with the 
remark that, having been gained under a specific set of condi- 
tions, it is entirely inapplicable where those conditions do not 
obtain. It is wise, however, not to form a too hasty judgment 
on the matter. Often conditions which appear dissimilar on the 
surface have nevertheless fundamental characteristics in common. 
To the casual observer, for instance, there may seem little in 
coiuinon betwsen the psychological attitude of the American 
farmer and that of his British counterpart. Fundamentally, 
observation shows many points in common, and the influences 
involved in the moulding of the psychological complex may well 
be environmental rather than national. The attitude of the 
American farmer towards sectional organisation may be con- 
sidered from this point of view. 

In the earlier days of American agriculture — and here con- 
sideration is directed particularly towards the United States — 
the system followed was mainly a self-sufficing one. If we 
except the case of the cotton and tobacco growers, the rise of the 
modern system dates from about the middle of the last century, 
when it received a tremendous impetus from invention of newer 
types of farm implements and the opening up of huge fertile 
regions in the Middle West. The introduction of the modem 
system with its wide separation of producer and consumer gave 
rise to many of the problems which confront agriculture even 
to-day, and for the attacking of these problems history records 
the appearance and decline of a series of organisations passing 
in almost kaleidoscopic siiccession. 

Farmers’ organisations may be divided into three broad 
classes, and although the functions of each overlap to some 
■extent the main emphasis differs widely in each case. In the 
first place there are bodies of the kind typified in Britain by the 
Boyal Agricultural and the. Highland and Agricultural Societies, 
which are concerned with the spread of education and develop- 
ment in mainly technical directions. This type maintains a 
position somewhat aloof from the actual business of farming. 

Very different is the “ Union ” type, which is a class- 
conscious association of famiers for all or any purposes connected 
with their material or social welfare. It covers a wide field of 
activity from the spread of technical education to the furtherance 
■of political objects. Its constitution is of a democratic character 
and it acts as the mouthpiece of the agricultural industry in 
general. Its services are mainly of an auxiliary character, but 
in England it has made a direct entry into business matters by 
carrying out collective bargaining for its members. The funda- 
mental difference between this type and the preceding is the 
commercial and class-conscious basis of the Union. 

267 


B 



tBB SCOTTISH JOCEKAIi OF AOBIOULTUBB. [itHit 

The third kind is the co-operatiye society in the narrow sense 
of the term, an association of individuals for a definite business 
purpose, whether the selling of farm produce, the purchase of 
supplies, or other purposes. The scope of work is much narrower 
than in the case of the Union. Though services of a general 
nature are performed, such as social work, these are merely 
incidental to the main purpose of the association. The co-opera- 
tive society is not a class organisation but a form of business 
partnership. 

The Union and the co-operative society are not always dis- 
tinct in practice. Co-operative business action may be under- 
taken by an organisation of the general type. The insurance 
scheme and the collective bargaining of the National Farmers' 
Union in England is a case in point, and the question sometimes 
emerges of the extension of work in this direction. In America 
this kind of combination of direct and auxiliary services has 
been attempted, and its feasibility forms one of the problems 
with which the present account is concerned. 

In the United States previous to the middle of the last 
century such organisations as existed were of the educational 
type. The emphasis was upon matters of crop and stock improve- 
ment and better methods of husbandry. Soon after the middle 
of the century a new tendency began to assert itself, and farmers' 
organisations began to enter directly into the field of business 
activity. Attention was shifted from technical to economic 
matters. The period was especially conducive to such a develop- 
ment. The main wheat-growing area had shifted from the 
eastern part of the country out to the Middle .West, and rail 
transport had become an important factor intervening between 
the centre of production and the terminal market in the east 
of the country or in Europe. Eail rates were high, and various 
abuses such as freight rate discrimination were practised by the 
railway companies. Periods of high prices for wheat during the 
Crimean War of 1854-5 and the American Civil War of 1860 
were succeeded by periods of abnormally low prices. Production 
had expanded to such an extent during the high-price periods 
that there was a surplus and a slump in prices following. While 
prices for farm products were low those of manufactured pro- 
ducts, particularly farm machinery, were high, and farmers 
began to agitate for certain reforms promising amelioration of 
their condition. New organisations began to develop. 

The first of these to assume national importance was one 
called the Grange, a body which owed its inception to the 
activities of a government employee named Kelley. Under his* 
influence the first Grange was established at Washington in 
1867. The organisation was built on the lines of a secret 
society with an elaborate ritual. At first the desired improve- 
, ment in economic conditions was attempted through the gradual 
and peaceful means of social intercourse and education, but such 
a mild policy was soon abandoned for a bolder one of plunging 
directly into co-operative schemes and into politics. The main 
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efforts were directed towards the elimiitation of some of the 
middlemen’s margin and the securing of more favourable freight 
rates. Its political activity was characterised by immoderate 
vituperation against distributors, railway companies, bankers ■ 
and “ big business ” generally, and an attempt was made to- 
supersede the existing system by the wholesale establishment 
of co-operative marketing and requisite societies. Even the 
milling of flour and the manufacture of farm machinery were 
undertaken. These schemes were launched in a precipitate 
manner and contributed largely to the subsequent decline of the 
Grange, failure bringing the whole organisation into disrepute 
with farmers. 

Within a few years the Grange had spread over the country 
like a conflagration, and with little construction had exhausted 
its resources and remained a mere smouldering remnant by com- 
parison. Profiting by its misfortunes it later abandoned its 
militant policy, received steadier support, and now occupies a 
position of some importance in the country. 

The Grange was followed by a succession of other bodies 
with similar objects but differing in the methods of their attain- 
ment. The Grange endeavoured to avoid partisan politics. The 
next organisation to occupy the centre of the stage, the Alliance, 
was by contrast frankly a political body. While the Grange 
had depended on direct action, the Alliance pinned its faith on 
Government help. The latter organisation grew out of a small 
association in the south for the purpose of mutual protection 
against the depredations of horse and cattle thieves. This 
incipient stage was swallowed up in a wide political movement 
in which an attempt was made to secure a voice in the national 
affairs by the formation of a farmers’ political party. Unlike 
the Grange, it made no efforts in the direction of social inter- 
course and technical education. The chief objects were the 
elimination of speculation from the grain and cotton trade, 
nationalisation of railways and other means of transport and 
communication, the free coinage of silver, and the transference 
of taxation from real estate to incomes. It is interesting to 
note the recognition that one of the root causes of agricultural 
distress in the ’eighties was the contraction of the currency 
caused by reduced gold production and withdrawal of the 
“ greenback ” note issue in America. The attempt to form an 
independent political party met with decisive failure in the 
elections of 1892 and the organisation came to a speedy end. 

The Farmers’ Union and the Equity, both pf which arose 
about the beginning of the present century, profiting by the fate 
of the Alliance, avoided direct political activity and endeavoured, 
to improve the lot of their members by schemes of marketing 
and supply. As in the previous movements the dominant note 
was the conflict between agricultural and business interests and 
the malign operations of the middleman. A new line of attack 
was now tried. An attempt was made to raise the prices of 
agricultural produce by mutual agreement and by restriction of 
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output. It was the belief of the Umon that tibe marketing of 
cotton, the most oonsiderable product with which it was con* 
eemed, was in the hands of bodies mainly concerned with 
gambli^ and with manipulation of the market. To correct this 
evil the course was adopted of fixing a price for the raw cotton. 
The price was to be insisted on by every farmer growing cotton, 
in which case the situation would be entirely in their hands. 
Accordingly, in 1904 a minimum of 10 cents per pound was 
agreed upon for “ middling ” cotton. The ruling price never- 
theless remained below 9 cents. A price of 11 cents per pound 
was put on the 1906 crop. The price commenced at 9’26 cents 
but gradually rose until it reached 13 cents. The Union claimed 
a large shore of the credit for the rise in price, and it is probable 
that it influenced farm receipts by inducing many farmers to 
hold their produce off the market during the slump period follow- 
ing harvest. But in view of the yield for the season the price 
was about what might have been expected. Taking courage from 
apparent success the Union next year fixed a price of 15 cents. 
Almost all, however, had to be disposed of at from 10 to 12 
cents. In 1908 the attempt was continued, but with a yield 
somewhere near the maximum the situation got beyond control 
and had- to be left to the free play of market forces. 

It was observed that a small crop of cotton was sometimes 
worth actually more in the aggregate than a large one, and the 
plan of artificially restricting the supply was hit upon . Energetic 
canvassing of growers and “ night rider ” methods resulted in 
a decrease of acreage in lOO.; from 30,000 to 26,000. The price 
advanced by 25 per cent, and success appeared certain. This very 
success, however, proved its undoing. With a higher price in 
prospect, obviously those would benefit most who had most 
cotton to sell, and the resulting situation was pictured by a leader 
of the Union in the statement, “ Whenever we tell the farmers 
to plant less cotton they plant more.” 

Painful experience was also gained by a section of members 
of the Equity who were engaged in the production of a kind of 
tobacco known as Burley tobacco, the culture of which was 
confined to a small area in Kentucky. The growers, dissatisfied 
with the price received from the manufacturers, decided to hold 
up supplies against an agreed minimum price. The increase of 
price, however, stimulated further production, with the subse- 
quent discovery that this kind of tobacco, which before was 
confined to hill regions, could be grown more advantageously in 
” Bluegrass ” regions where it had never before been attempted. 
The resulting situation disorgamsed the whole scheme of control, 
and instead of the alleviation which was hoped for, the position 
of the manufacturers was made far stronger than before. 

Such experience is by no means without parallel elsewhere, 
and illustrates the dangers involved in attempting any inter- 
ference with the Course of economic forces. At the same time 
these activities ware not entirely unproductive of useful results. 
One useful feature which resulted was a scheme for fo-oviding 
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credit in connection with warehouses, using the produce depositedi 
as “ collateral.” This resulted in withholding in early antnuats 
a large amount of produce which otherwise would have had to> 
be dumped on the market in order to px)vide cash for immediate 
needs. 

These and similar experiences have helped to bring about 
a change towards a more constructive tenour of the conduct of 
farm organisations. Though the Equity is now of a merely 
local character, the Farmers’ Union has retained its influence 
and support and still conducts some successful co-operative ven- 
tures, chiefly in Nebraska and neighbouring States. 

A recrudescence of political activity was seen with the rise 
during the later years of the Great War of the Non-Partisan 
Le^ue. The objects of this body were similar to those of the 
Alliance. The plan followed, however, was not to form a separate 
political party, but to support members of the established parties 
who were pledged to further the sectional aims of the farmers. 
The chief objects were the nationalisation of terminal grain 
elevators, flour milling, meat packing and cold storage plants — 
in other words, the elimination by legislation of most of the 
existing private agencies buying agricultural produce on a large 
scale— Government grading of grain and improved credit facili- 
ties. This movement has received rather limited support, and 
has been overshadowed by the rise of the latest and in many 
respects the greatest of this succession of farmer movements — 
the Farm Bureau. 

The Farm Bureau first arose about 1914 in the State of New 
York. It was closely connected with the provision of county 
organisers or ” agents ” under the Smith-Lever Act. In its 
early stages it was essentially an educational body concerned with 
production problems and supported partly by public funds. As 
control has passed into the hands of farmers the character of 
the organisation has undergone a complete metamorphosis into' 
a commercial and class-conscious body similar in general type 
to those previously described. Like them it is organised on a 
democratic basis, policies being directed by members through the 
local group, the county branch, the State, and finally the national 
organisat ion . Growth has been from the bottom upwards , with the 
local group as a starting point. This is in sharp contiast to the 
Grange, the Farmers’ Union and the Equity, in which officers, 
sometimes self-appointed, have shouldered the task of creating 
an organisation to support the central body. Its purposes are of 
a general nature, and it has established separate departments 
dealing with matters such as politics, publicity, transportation, 
marketing, co-operation, law, and so forth, in a manner similar 
to that followed by the Farmers’ Unions in Britain. It avoids 
party politics, though a representative holds a watching brief at 
Washington. Its main activities are of an economic character, 
and it has been very enthusiastic in promoting the formation of 
independently controlled co-operative marketing associations. 
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Some of the American farm organisations of the Union type 
have had only an ephemeral existence, while oth^s have passed 
through critical stages. Those now existing are able to draw 
upon a fund of experience which enables them to avoid many 
of the pitfalls which have contributed to the downfall of their 
precursors, and which beset any work of a like nature. In spite 
of the sympathetic attitude of the American mind towards 
collective action and team work the path of agricultural organisa- 
tion has been a thorny one. We in this country tend to regard 
individualism and conservatism as attributes peculiarly applic- 
able to the sturdy British yeoman, and yet they are just as for- 
midable obstacles to group action on the family farms of the 
North American prairies as among the capitalist farmers of our 
own comitry. Comparative isolation breeds a degree of caution 
towards things outside daily experience which amounts almost 
to distrust and suspicion. It manifests itself in the difficulty with 
which farmers can be induced to join an organisation or a 
co-operative scheme, and the frequent allegation by them that 
the leaders have some private end to serve. It accounts also for 
the occasional defection of members from mutual agreements 
for the sake of private but temporary gain. Members can often 
be bought off from a co-operative venture by the offer of a 
temporary advantage which would be estimated at its true value 
if a broader view were taken. The difficulty has been augmented 
by some leaders who have raised extravagant hopes the non-fulfil- 
ment of which has given rise to disillusion and scepticism. It is 
one which has affected particularly those which, like the Grange, 
the Equity and the Farmers’ Union, were developed from the 
top downwards rather than in the opposite direction. The 
realisation has been forced home that individual loyalty is not a 
dependable basis on which to build a business structure; the 
binding contract is an indispensable condition to security. 

Closely associated is the lack of homogeneity in the farming 
community. The industry is a composite one, consisting of a 
variety of productive enterprises carried on under a variety of 
conditions. Sectional interests often clash; the advantage of 
one section is often the detriment of another, and what vitally 
concerns one section is often a matter of indifference to another. 
One of the main points in the policy of the Grange was in 
regard to the rail rates on wheat from the Middle West to the 
coast. The eastern farmers were close to their final market or 
terminal port, and the heated tirade against the railway com- 
panies left them cold. Cotton, maize and tobacco growers 
wanted credit to enable them to tide over the glut period 
immediately following hwwest ; dairy farmers had a more regular 
distribution of income over the year and were not particularly 
interested in the provision of short-term credit. The feeder 
jof cattle and pigs wanted cheap grain ; the grain grower wanted 
a good price for his product. These divergencies of view are of 
course mitigated by the fact that few farmers have but one 
interest, and the more diversified the system of farming the less 
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sioticeable do they become. Neveriheiess they are very real 
factors in the situation. 

The chief objects before farmers’ organisations have been of a 
pecuniary nature, and yet pecuniary considerations have some- 
times proved something of a stumbling block. More weight is 
commonly attached to the comparatively small amount paid out 
in the present than to the much larger amount which might 
possibly be received in the future. Even where the subscription 
has been trifling there has sometimes been a considerable falling- 
off in paid-up membership in times of depression until a measure 
of desperation caused a swing of the pendulum in the opposite 
direction. It is the opinion of many that in order to be of any 
great service an organisation must be well supported financially. 
If the membership fees are high members have an excuse for 
expecting benefits in proportion, but often great returns are 
expected from an insignificant subscription. One official 
advanced the humorous but poigpant suggestion that a high 
subscription maintained interest through the anxiety of the 
members concerning the fate of it. 

In the earlier movements co-operative business activity was 
undertaken by the general body, the direction of individual enter- 
prises being delegated to special committees elected from among 
the general body of members. The necessary managerial experi- 
ence in many cases was not forthcoming, or at least was not 
obtained, and the failure of particular schemes involved the 
whole body. It was so in the case of the Grange, and was true 
also of the Alliance and of the Farmers’ Union. The course of 
evolution has tended unmistakably towards the adoption of the 
single commodity as the basal unit for the conduct of business 
activities, and the fostering of societies independently controlled. 
This tends to mitigate the effect on the parent body of failures 
in particular directions, though the former is unlikely to escape 
repercussion entirely. There is a looseness of structure in a 
group organisation which gives rise to serious difficulties if it 
engages directly in business. There is a lack of permanent ties, 
as a member has only to withdraw if dissatisfied. He does not 
need to forfeit more than his membership fees, and in many cases 
can avail himself of the benefits which the organisation has been 
able to secure while remaining outside it. There is a some- 
what indefinite gradation of importance within the organisation 
itself, giving opportunity for petty jealousies to develop. In 
case of disagreement the whole body becomes split into factions. 
In private business concerns it is usually possible to mete out 
some form of punishment to defaulting members or even to 
entirely independent persons whose activities may have any. 
relation to the concern in question. In these respects the 
co-operative society does not offer a complete solution of the 
difficulties, but the greater reliance on salaried officials rather 
than on committees and honorary officers does a great deal 
towards mitigation of the evils 

A sentiment appears to be growing that even within a general 
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l»;g;amsatioa the commodity alaructure might with advanthgo 
become more prominent. Inatead of automatically becoming 
concerned in every part of the work of the organisation a member 
might join the general body as a preliminary, and then enter the 
particular commodity group or groups in which his interests 
chiefly lie. Thus he would first become a member of the associa* 
tion as a whole and become concerned in its general activities. 
If a milk producer he would then join the milk section, if a cheese- 
maker the cheese section, if a wheat grower the wheat group, 
and so on, but he would acquire no concern in sections otbw 
than those of which he specifically became a member. This 
arrangement would result in a concentration of voting power in 
the hands of members directly concerned in a particular matter 
and of focussing their attention on the subjects in which they 
were most interested. It would avoid the situation appearing in, 
for example, the Farmers’ Union in Britain, in which a sectional 
committee for milk questions is elected in part by barley growers 
and beef producers, and in which potato growers might have to 
enlist the support of a body consisting mainly of milk producers. 
The commodity grouping assists in fostering the idea of business 
partnership as distinct from semi-altmistic association. 
Measures may be taken or special funds collected and utilised by 
a sectional branch towards objects which would receive at best 
the much divided attention of the general body of members. 

It has been remarked that the power of a farmers’ organisa- 
tion is in proportion to the virility of its local branches, and 
some form of pohtical activity is almost necessary to sustain 
interest among the members. When certain objects have been 
attained or an attempt has proved a decisive failure there is a 
tendency for interest to die down, and if this is allowed to go on 
the end of the organisation soon follows. It becomes a mere 
empty structure, a set of officers without any following. Nothing 
stimulates the activity of local branches more than a lively 
interest in current political matters affecting the agricultural 
industry. But this activity generally needs guidance along 
sound lines. Fanners have in the past shown a singular facility 
for concluding that their ills are the result of unjust legislation 
and that legislation is the logical method of curing them. The 
history of the organisations discussed shows them agitating for 
Government action now against the corn exchange speculators, 
now against the railways, meat packers, machinery manufac- 
turers ; now pressing for expansion of the currency by the issue 
of fiat money or the free coinage of silver. One of the most 
frequently recurring cries has been for a form of government 
subsidy or for higher tariffs. To-day the cry is for government 
ownership of fertiliser plants and for a nation-wide scheme for 
disposal of surplus pnx>duce abroad. Thus appears the anomalous 
situation that in the face of problems of supposed overproduction 
the energies of farmers are being directed towards increasing 
the surplus. Some of the objects pursued have been commend- 
aMe; on the other hand much energy has been wasted in the 

274 



19993 FABMBBS’ OBOANI8ATION8 IS THB tTNlTED SVATBB. 

prosecution of shortsighted or even absurd policies. It is said 
that a group consisting mainly of owner-occupiers allowed 
itself to become officially committed to the support of the sihgle 
tax! A vague kind of railing against “big business” has 
become perennial. It is here that the assistance of the scientific 
economist as distinct from the mere politician, or that species 
of reformer whose utterances are of the “ hot air ” variety, is 
of the greatest value. In more than one case disaster has followed 
file dissensions introduced by an entry into partisan politics. 

One of the most persistent political and economic delusions 
is that the middleman can be eliminated. Co-operation is to 
many a magic word the utterance of which has power to narrow 
the great gap between producers’ and consximers’ prices. A 
highly complicated and specialised system of distribution has 
been developed through the j'ears, and the only justification for 
substituting a new system must be the fact that it is more 
efficient than the old. Too often a marketing venture has been 
entered into merely because it was co-operative ; the matter of 
efficiency was somehow overlooked. The necessity for getting 
experienced men for executive positions and paying a salary as 
high as other large interests can afi'ord to pay has not always 
been appreciated. Farmers tliemselves have not the opportunity 
of gaining experience in business management, and in fact they 
often fail to make a w’ise choice from among persons supposedly 
qualified for a particular appointment. Hence many schemes 
have failed largely from want of efficient managers. It is true 
that the earlier efforts suffered from the extremely rapid rise 
in influence which they achieved. Their leaders were not pre- 
pared for the magnitude of their task. Extravagant hopes gave 
rise to revolutionary schemes promising immediate and com- 
plete relief, and their very radical nature proved their downfall. 
These experiences have brought about a cliange tow^ards a more 
moderate and constructive attitude. Thus O. M. Kile, a leader 
of the Farm Bureau, says that it “ . . . hopes merely to apply 
to the various phases of agriculture as an industry the ordinary 
principles of good business and good government, and asks only 
that existing restrictions be removed so that free opportunity is 
given for the realisation of these aims. The farmer has no desire 
to perform merchandising, manufacturing and other services now 
performed efficiently by existing agencies. . . . His ideal is the 
gfreatest service at least poa.sible cost consistent w'ith legitimate 
returns for effort and capital actually expended.” 

Time has demonstrated the futility and danger of attempting 
in any drastic manner to interfere with the operation of the laws 
governing supply, demand and prices. Within the limits set by* 
these laws, however, much useful work has been accomplished. 
Though one organisation after another has arisen only to sink 
into comparative ob8<‘urity or to disappear entirely, yet time and 
again another has arisen in its place, and to-day their combined 
forces far surpass former periods in numbers, influence and in 
the volume of business transacted annually by societies sponwred 
by them. 275 
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INSECT PESTS.~No. V. 

E. Stewabt MacDotjgall, M.A., D.Sc, 
Bcttbbflies and Moths. 

Bdttbrflibs and Moths belong to the order Lepidoptera or 
Scale< winged insects (lepis = a scale, ptera= wings). The scales 
are modified hairs, and not only cover both upper and lower 
surface of the wing, giving rise to numerous and varied colour 
patterns, but also cover the body. Everyone who by chance 
handles a moth observes a powdery material coming off on the 
fingers, and this powder under the microscope reveals itself as 
flattened scales, varying considerably in shape even from the 
same wing. Typically a scale is a flattened sac with a pointed 
end that fits into a pit or pocket in the skin and so is held in 
place, and an expanded part fringed or toothed or entire at the 
apex. The scale may hold only air, but pigment is sometimes 
present. The scales are in rows, and there is a lateral over- 
lapping as well as an overlapping of the base of each scale by 
the upper part of the scale behind. All the colours and colour 
pattern of the gay butterfly or the moth are due to the scales, 
the colours being due to pigment or due to physical reasons — ^a 
play of light on the very fine lines that run down the scale — or 
due to a combination of the chemical and the physical. The wings 
are four in number, the two front ones larger than the hind ones. 
When the scales are brushed or rubbed off, the wing is seen to have 
a number of supporting veins, and the number and arrangement of 
the veins are used to distinguish one species of butterfly or moth 
from another. 

The head carries two large compound eyes, a pair of jointed 
antennae and the mouth-parts. The antennae are sensory struc- 
tures functioning as organs of smell and organs of touch. Adult 
butterflies and moths take liquid food. The mandibles or 
jaws, well developed in other insects that make use of solid food, 
are here quite reduced. A portion of each first maxilla is modified 
to form an elongated half -tube ; the two halves are linked together 
to form a sucking tube up which is drawn nectar from flowers, 
or exuding sap, or the juices from over-ripe and decaying fruit. 
When not in use this proboscis is carried coiled up like a watch- 
spring. Some Lepidoptera do not feed at all as adults, while 
again in some the mouth-parts are better developed than usual. 

The head is followed by the thorax, which carries six legs 
and the four wings mentioned. In some butterflies all the six 
legs may not be functional, and we shall find later that there are 
some moths where the females have only rudimentary wings or 
no wings at all. The abdomen follows the thorax and is without 
external appendages, although dissection may reveal claspers 
of service in pairing. 

In the life-cycle of butterflies and moths there is a cx)mplete 
metamorphosis with the four stages of imago or adult, egg, 
larva or caterpillar, pupa or resting stage. The adult has for 
its main function the provision for the future of the race — mating 
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and lapng eggs. The length of the adnlt life is very variable, 
depending on the species, on the weather, and on how soon a 
favourable place is found for the laying of the eggs. Several of 
our butterflies hibernate in the adult butterfly state, e.g. the 
Tortoise Shell Butterfly, the Camberwell Beauty (Vanessa 
antiopa), recorded not only from the south but from places 
all over the north and west of Scotland, the Peacock 

(Vanessa to), the Bed Admiral (Pyrameis atalanta), and 
the Brimstone (Gonepteryx rhamni). These are very attrac- 
tive when they show themselves in the open, having 

been tempted out of their shelter places by a brightf 
winter’s sun. Such butterflies may live from seven to nine 

months as adult ; the pairing does not take place until after the 

winter, although these butterflies may have had an active out- 
door life for a month or more in the previous autumn. 

Butterflies are not sound winter sleepers ; they respond easily 
with renewed activity to a higher temperature and a bright sun. 
The climate of Britain is not favourable for butterflies all the year. 
There is not enough sunshine and warmth to keep the insects in 
flight all the year round, while the winter’s cold is not lasting 
enough to keep the hibernating species dormant all winter. 
Changes in temperature are frequent, sunny days being followed 
by a cold snap, so that the sleeping butterflies, wakened pre- 
maturely and tempted out by the sun, run a great risk. 

The eggs hatch* in varying lengths of time. Some hatch in 
a few days, or a week or two, whereas the eggs of some species 
which are laid in autumn or late summer may remain as eggs 
over the winter, not hatching until the next spring or early 
summer. 

The larva is a caterpillar made up of head and 13 following 
joints (often only 12 can be easily counted). The head is hard 
and horny and often carries simple eyes on each side, a pair of 
minute antenna?, and the mouth-parts, of which the mandibles 
are generally prominent. The caterpillar takes solid food, its 
gnawing power being attested by destruction of bud and leaf 
and fruit. The caterpillar has 16 legs, a pair on joints 1, 2, 3, 
6, 7, 8, 9, 13. The first three pairs of legs are known as the 
thoracic legs ; they are hard and jointed and end in a claw. The 
other legs are soft, fleshy, unjointed, and are spoken of as prolegs, 
or proplegs or abdominal legs ; the sole of the foot is either 
grooved in the longitudinal direction, with hooks along the edges, 
or is undivided and circular. The first kind of foot is character- 
istic of caterpillars that live freely on the food- plants and are 
mobile ; the unhooked sole is found in caterpillars that live in the 
inner parts of plants or in wood. 

In one moth family, the Geometridee, the caterpillar has oniy 
ten legs, viz. the three pairs of thoracic legs and a pair on joints 
9 and 13. These caterpillars progress by a looping or spanning 
movement and are known as loopers, or spanners, or measurers 
or geometers (measurers of the earth). Often these geometer 
caterpillars, gripping a twig or branch by their hind claspers 
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SHd standk^ ouir from ilio tw%t sapp(Mrted by a silken threisd, looki 
Uke twigs, i^eir o<^onr also helping in the deception. More than 
once I have seen people surprised to find a soft squirming' 
eaterpillar between finger and thumb when they had attempted 
to lift a branch by what seemed an ordinary twig. This cdmon*’ 
flage has protective purposes. 

Apart from the Geometridee we shall find that some other 
caterpillars to be mentioned have a less number of legs. Barely’ 
legs may number 18, and also rarely legs may be entirely 
absent. Speaking broadly, any larva with biting jaws and 
16 legs or 10 legs must be the cat«pillar of a butterfly or a moth. 

Along each side of the caterpillar dot-like spiracles may be 
seen, the openings by which oxygen enters and carbon-dioxide 
leaves the tracheae or breathing tubes. The spiracles are found 
one on each side of joints 1, 4, 5, 6, 7, 8, 9, 10, 11. 

Caterpillars vary greatly in external appearance; they may 
be bald or hairy ; the hairs may be simple and uniformly spread or 
they may be arranged in tufts <«■ tussocks; the hairs may be 
harmless to people who handle them or they may be irritatingly 
painful ; the caterpillar may be smooth or covered with 
warts ; colour also varies through all shades from dull to gay ; 
the caterpillar may so harmonise with its surroundings as to be 
“ protectively coloured,” that is it may be overlooked by insect- 
eating enemies; or the caterpillar may challenge attention, e.g. 
by bright yellows and black, such ‘‘ warning coloration,” 
characteristic of some nauseous-tasting or offensive caterpillars, 
helping to advertise the caterpillar to bird or lizard and so act- 
ing as an insurance against attack. 

The caterpillar as it feeds increases in size, but the outside 
covering of the caterpillar disfavours growth, and, to prevent 
growth being cramped, periodical moults take place, four or five 
or it may be more ; the intervals between the moults are known 
as instars or stages, and the caterpillar may show colour 
differences in different instars. This moulting or ecdysis is not 
confined to the external covering with such hairs and spines as 
may be present, but extends to the horny lining of breathing 
tubes and the horny lining ot the front and hind regions of the 
alimentary canal. 

The length of the caterpillar life is very variable, according 
to species and environment ; in the case of species which hiber- 
nate as caterpillars the larval stage is naturally lengthened out. 
The important thing to grasp is that the larval or caterpillar 
condition is the time of feeding; the business of the caterpillar 
is to eat and to eat more, and to eat still more until it is full-fed. 
This feeding is accompanied not only by an increase in size but 
also by a storage of reserve known as fatty body. This reserve 
is made use of during the quiescent non-feeding pupal stage 
when the future adult is being perfected ; and also in the adult 
stage of such butterflies or moths as do not feed and yet require 
reserve to mature their reproductive organs, and — ^in the case of 
the females — ^to furnish the eggs with yolk. 
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The foil-fed larva in some shelter place, either on the food 
j^ant or away from it, passes into the papal or resting condition. 
The caterpillar moults for the last time and the pupa is revealed 
with, for example, in the chrysalid or pupa of the Large Cabbage 
"White Butterfly, recognisable wings or wing sheaths, eyes, proe* 
bo8cis,antenn8B, spiracles. The fact is that throughout the whole 
life of the caterpillar development and changes are taking place, 
hut the changes are so important and so deep that they cannot 
be properly completed while the larva moves about, and therefore 
a pupal or resting or lying-up stage is necessary. The reader 
will at once appreciate the need for such a resting stage when 
he recalls how different in habit and environment the creeping, 
crawling, paany-legged caterpillar is as compared with the 
graceful, active, flying, nectar-sipping adult. 

The details of the changes that take place before and during 
pupation are extremely interesting but are outwith the purpose 
of this article. 

During the period of rest the pupa needs protection against 
enemies and against such weather influences as drought and 
wet; the pupa must not dry up nor must it become mouldy. 
We expect then to find the pupa sheltered under leaves, or 
in crevices in bark or badly pointed walls, or under 
litter or in the soil. Sometimes the pupa is naked, and this is 
characteristic of butterflies, but with most moths a protective 
cocoon surrounds the pupa. The caterpillar first constructs the 
cocoon and then moults for the last time ; one finds on opening 
a cocoon not only the pupa hut the withered looking shed skin 
and the jaws of the old caterpillar. 

As with the other stages in the life-history of moth and 
butterfly, the length of the pupal stage is very variable. With 
many Lepidoptera the winter is passed in the pupal stage, hence 
a great part of a year’s life of butterfly or moth may be as pupa. 
The length of pupal life varies in the same species with the 
conditions, thus the summer brood of Large Cabbage Whites 
may have a pupal stage of a fortnight, while the pupae of the 
autumn brood do not give out their adults until the next early 
summer. 

It is characteristic of Lepidopterous pupae that the tving 
sheaths, the legs, the proboscis, the antennae are all firmly fixed 
down, glued by the drying and hardening of a fluid secreted by 
the outermost layer of cells. This hard shell or cover or sheath 
is well seen in the chrysalis or pupa of the Cabbage White 
Butterfly ; it is through a split in this shell that the adult emerges 
when ready. 

One does not perhaps associate powers of endm-ing flight with * 
these “ frail children of the air,” but migration is not uncommon 
with some butterflies and moths, and in the course of it 
considerable distances may be covered. For some the North 
Sea and the Channel present no difficulty. One butterfly 
migrates from Palestine to Iceland. Periodically the Clouded 
Yellow (Colias edtisa), whose caterpillars feed on leguminous 
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plants, crosses the Ohannel in immense numbers and spreads all 
over the country right to the Orkneys. Eggs are laid and a new 
brood of butterflies is reared, but the species is practically killed 
out later in the year by cold and damp. Some of our native 
species both of butterfly and moth are added to by the access of 
immigrants. Some immigrants push still further north. As dis- 
tinct from bird migration, there is no return flight. A complete 
reason for insect migration cannot be offered, but overcrowding 
is often a contributing factor. 

Classi'fication of Lepidoptera . — A convenient but not strictly 
scientific division is into the butterflies and moths. 


JButterJliea. 

The antennae are drumstick-like 
ending in knobs. 

Best with their wings held 
erect and back to back. The exposed 
under side of the wings has no 
attractive colour pattern ; in some 
cases there are bright patches on 
the under side of the front wings, 
but they are hidden by the front 
wings being slipped back behind the 
other pair. 

Fore and hind wings not linked 
together by a bristle when in flight. 


Fly by day. 


Moths, 

Antennee not knobbed* 

Rest with the wings sloping like the 
roof of a house. Some moths have 
brightly coloured hind wings, but at 
rest these are covered by the dingy 
front wings. 


Fore and hind wings often linked 
together in flight by a bristle at the base 
of the hind wing which fits into stiff 
hairs on the under surface of the front 
wings. 

Fly at dusk and by night. 


There are exceptions to these distinctions, e.g. the Ked 
Admiral and the Painted Lady among butterflies may be found 
in flight in the gloaming, while some moths fly by day and hold 
their wings erect and back to back when resting. In spite of 
exceptions the differences given are good general differences; 
the difference in antennae is particularly helpful. 


Butterflies. 

Adult butterflies feed on nectar. Some are greedy for the 
honey dew voided by aphides, and some take with zest sap exuding 
from unhealthy trees. 

Butterfly caterpillars are almost exclusively vegetarian. The 
larvae of some of the Blues (Lyccenidcr) , however, are cannibals 
at certain stages of their life. Some species live on friendly terms 
with ants, which, in exchange for a sweet secretion from a gland 
on the caterpillar, give protection against parasitic and predaceous 
enemies. A particularly interesting case is that of the caterpillar 
of the Large Blue (Nomiades anon), a rare species now in 
England. The female lays her eggs on the flowers of wild thyme ; 
the larvae on hatching feed on the thyme, though in some stages 
they show marked cannibalism. In their last instar they feed 
on the young larvae of ants. The caterpillar in this stage puts 
itself in the way of an ant. The Xiarge Blue caterpillar responds 
to the caresses and touch of the ant by giving out a bead of sweet 
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liquid from a gland on the upper surface of the tenth segments 
Then the Large Blue larva hunches up its thoracic joints into 
what resembles a swelling, on which signal the ant strides over 
the caterpillar, seizes it just behind the swelling, and with much 
labour carries it to the underground ant nest, “ deep down into 
the pitch darkness of the centre of the nest — ^a sombre contrast to 
its previous abode amid blossoming thyme in glowing sunlight.” ‘ 
The Large Blue caterpillar now feeds on ant larvae, hibernates 
in the ants’ nest, pupates in the ants’ nest, and the adult butter- 
fly issues from the nest into the open. 

The Small Tortoiseshell {Vanessa urticee) (Fig. 1).— This 
butterfly, common all over the country from the south of England 
to the Orkneys, may be taken as an example of an insect easy to 
observe and one that does not shun the abodes of men. The 
ground colour is reddish-orange with yellow patches, and white, 
black and blue spots. Along the edge of the front wing there are 



Fig. 1. —The Small Tortoiseshell Hultei-fly. 

On the leaf the caterpillar is seen, and hanging fioni the leaf stalk on the left the pn^ta. 


somewhat square-shaped black sjwts separated by jellow areas; 
there are two small dark spots in the middle of the wdiig and a 
larger dark spot near the centre of the hind margin; down the 
outer edge of the first wing there is a series of blue crescents or 
spots. The hind wings are dark at the base, reddish orange in the 
centre, and there is along the outer edge blue markings like those 
on the fore wing. The long antennaa are dark, lipped with 
yellow. The insect then is very conspicuous from the upper 
surface but the undersides of the wings are so sombre in colour 
that when the butterfly is resting with wings erect it attracts 
little or no attention ; there is a light patch in the centre of the 
underside of the front wings, but in a state of rest this is hidden 
under cover of the erected hind wing. The Tortoiseshell butter- 
flies come from their winter quarters and are found laying their 
eggs in May and June. The female resting on the upper surface 
of a leaf of the stinging nettle curves round her abdomen and lays 
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iBt Jieap of «ggB <« the uoieri^arface of the leaf . The egge, greett 
At first, torn yellowish later. The eggs hatch in ten days and 
over, according to the conditions. The caterpillars are greg> 
arioiis, feeding tc^ether, chiefly on the end leaves. If the catar* 
pillars be very numerons they separate up into smaller groups. 
It is interesting that the caterpillars of three such beautiful 
butterflies as the Tortoiseshell, the Peacock and the Bed Admiral 
all feed on nettle. The caterpillar is full grown in a month in 
favourable conditions, and has moulted four times. In its last 
stage the caterpillars separate and feed singly, sometimes under 
the shelter of a leaf caught by silk at the edges. 

The caterpillar in its last stage varies in colour, some being 
dark brown on the upper side, others paler ; a black line edged 
with yellow runs down the middle of the back ; rows of tubercles 
ending in spines run down the back ,* the spiracles are dark, edged 
with yellow; the six thoracic legs are dark, the ten prolegs 
greenish. 

The full-fed larva may pupate on the underside of a leaf of 
the food-plant or may wander away to pupate under cover of some 
ledge or paling. The method of pupation is interesting. The 
caterpillar spins a pad of silk attached to the support. The 
caterpillar then moults and the pupa is revealed ; the pointed hind 
end of the pupa, known as the cremaster,* has hooks on it ; the 
hooks grip into the pad of silk, the moulted larval skin falls away, 
and the pupa hangs suspended. By a fortnight the new 
butterflies are in flight. Pairing and egg-laying follow, and 
in August and September the autumn butterflies issue, i.e. there 
are two broods in a year. 

The August and September butterflies remain in the open 
for a time and then hibernate as adults. It is common for the 
Small Tortoiseshell to come into houses and churches for winter 
shelter. I have found the butterfly passing the winter in a bed- 
room and in a boxroom ; in another bedroom the putting on of 
fires woke up a hibernating butterfly from its winter sleep. The 
Rev. 0. Pickard Cambridge has recorded how a Small Tortoise- 
shell butterfly flew into his church one Sunday in .August, 
“ settled down on a rafter in a position visible from the pulpit, 
and remained motionless till May .5 in the following year.” 

The family to which Vaiiessa vrtico) belongs is the Nymph- 
alida or Brush-footed butterflies; the front pair of legs in both 
sexes is dwarfed and useless for walking; the short tibiae are 
covered with long hairs. 

The Oabbage White Butterflies. — Of the 68 British butterflies 
the only ones which in Britain can be said to be troublesome to 
the farmer belong to the family PieridcB containing the Whites, 
the Brimstone and the Clouded Yellows. Of the Whites that call 
for notice are the Large Cabbage White (Pieris brassicce), the 
•Small Cabbage White (Pieris rapa), and the Green Veined 
Klabbage White (Pieris napi). 

The Large Cabbage White Batter^y.— -Everybody knows 

^ Cremaster is a Greek word meaning suspender. 
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to buttM^y (Fig. 2). The front ^ifags of the mile are 
blaek at the tip, those of the female .have in addition two 
black spots and on the hind margin is a black dash. 

The first butterflies of the year are seen at the end of April 
and in May, having come from pupae which have overwintered. 
After pairing the female lays her eggs in clusters of from 40 
upwards; the eggs, laid on both upper and lower surface, are 
yellow in colour, stand up on end, and have longitudinal ridges 
with concave interspaces. The larvae hatch in ten days to a 
fortnight and make a first meal of their egg shells. In the early 
part of their lives the caterpillars are gregarious. Some threads 
are spun to give a footing on the smooth leaf-surface. Later on 
the larvae spread over the plant. The caterpillar moults four times 
in the course of its life, and in favourable conditions larval life 
may be completed in a month. 

The caterpillars are bluish-green or yellowish-green, dotted 
all over with black warts that bear hairs ; there is a yellow stripe 



Fig. 2. — Tlio Large Cabbage White Butterfly (Female). 

On the left a moribund catcri»illar almost covered by the cocoons of the parasite 
Apantelea ghvieratus. 


down the middle of the back and yellow side stripes; the 
spiracles, which are not conspicuous, are pale grey with dark 
border ; the legs number sixteen. 

The full grown caterpillar may in the summer brood pupate 
on the food plant, or may leave the plant to pupate in some shelter 
place under the eaves of a house to which they climb or under the- 
coping of a wall or a paling, in an outhouse, or on a neighbouring 
tree trunk. The pupse or chrysalids may be horizontal in position, 
but a common position is erect with the cremaster end fixed by 
hooks to a little pad of spun silk, the body being further sup- 
ported by a girdle of silk. The chrysalid is whitish or yellowish 
green (there are colour differences according to the environment) 
with black points and spots ; all down the back is a keel, which 
rises to a sharp point in the middle of the thorax ; the bent head, 
the knob-like projections of the compound eyes, the proboscis 
in the middle line, the outline of the wings, portions of two legs 
on each side of the proboscis (the third pair of legs are hidden 
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under the wings), the two antennae ending in knobs, ate all 
visible on careful examination. Pupation lasts a fortnight, and 
the adults that come away pair and lay eggs, the caterpillars 
from these becoming full grown and pupating in autumn. 
Normally these autumn pupae hibernate, the butterflies coming 
away as stated at the end of April and in May. Normally there 
are two generations in a year, but in very favouring conditions 
in the south there may be a third or a partial third generation. 

The food plants of the caterpillars are typically cruciferous 
plants — cabbage, cauliflower, brussels sprouts, kale, turnip, rape, 
white mustard, hedge mustard, jack-by4he-hedge ; but some 
plants of other orders are willingly eaten, e.g. tropseolum and 
mignonette. 

In some seasons swarms of the Large Cabbage White come 
over the sea to land and spread over Britain. Ships sometimes 
reach our ports covered with the butterflies. 

The Small Cabbage White , — This species is also migratory, 
great numbers flying oversea to our shores. The food plants and 
life-history of the caterpillar resemble those of the Large Cabbage 
White, but one should notice that the eggs are laid singly, on 
the under sides of the leaves, and the larva* are solitary in habit. 
Each egg shows twelve longitudinal ridges. The Small Cabbage 
White appears a little earlier than the Large Cabbage White, 
It resembles greatly the last species, but normal specimens have 
a less spread of wing ; the hind wings on their underside are 
dotted over with dark points. The caterpillar is pale green 
dotted all over with dark points, from each of which a pale hair 
springs ; a narrow yellow line runs down the back and there are 
narrow yellow side stripes ; the caterpillar has a velvety appear- 
ance. The pupa is pale flesh-brown dotted with black; the 
antennas and the legs and the head are rather darker than the 
general ground colour. 

The Small White introduced into the United Stales some 
years ago has multiplied and spread there and into Canada; 
indeed in North America it seems to be replacing native species. 

The Green Veined White Butterfly . — This butterfly is a little 
smaller than the last, from which it can easily be distinguished 
by the way in which the veins of the underside of the hind wings 
are edged with green or groy green. The female lays her eggs 
on a number of cruciferous plants, weed plants and cultivated. 
The eggs are laid singly. The caterpillar is pale green, 
sometiuus^ ihrovn-^green, but paler at the sides ; there are dark 
cuJercles with whi^te hairs and white tubercles with dark hairs ; 
there is no yellow line down the back; the spiracles are black 
with a yellow border. The pupaa are pale green and freckled; 
the two ends are hhown# The Green 'Yeined White is non- 
migratory. 

Control of the Carnage White.— When one has noticed the 
butterflies frequenting khe plants, destruction of the egg clusters 
should be practised, if op a garden scale, 

The caterpillars shoiild be band picked. The leaves should, 
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^hen the caterpillars hare been noticed, and the earlier the 
better, be drenched with a solution of soap — soap 2 oz., water 
1 gallon ; or with weak brine — common salt 2 oz., water 1 gallon. 

A Braconid parasite is a very useful natural aid against the- 
•caterpillars. This tiny four-winged insect named Apanteles ghm- 
^ratus lays her eggs in the body of the caterpillar; sometimes 
as many as sixty eggs may be laid. From the eggs hatch legless 
maggots which devour the caterpillar’s food reserve and later on 
spoil vital organs. When the Apanteles maggots are full grown 
they bore their way out through the muscle and skin of the 
unhappy caterpillar and then spin their cocoons, which remain 
attached to the outside of the caterpillar. The caterpillar dies, 
and the cocoons give exit in due course toanewbroodof Apantelea 
parasites. It is no exaggeration to say that this little parasite 
is a very important check on the Cabbage White. Unfortunately 
it has enemies of its own. 


SPECIAL AGRICULTURAL INDUSTRIES 
OF CANADA— 11. 

Bbnest H. Godfeei, F.S.S. 

Sugar Beet Cultivation. — Attempts to establish a beet-sugar 
industry in Canada were first made about 38 years ago, and for 
some time large beet sugar factories existed at various places 
in the province of Quebec under a system of bounties from the 
Dominion Government. Annual experiments at the Ontario 
Agricultural College, Guelph, from about the year 1889 demon- 
strated that the soil and climate of Ontario were suitable for the 
production of beetroots with a sugar percentage and a coefficient 
of purity equal to those grown on the European continent. 
Choosing localities with the other requisites of abundant water, 
transportation facilities, and a plentiful supply of labour, fom: 
beet sugar companies began operations in 1902 with the aid of 
a bounty provided by Act of the Ontario Legislature, bonuses 
voted by the ratepayers of Dresden (^8,000) and .Wallaceburg 
(^6,000), and customs concessions from the Dominion Govern- 
ment for the importation of machinery. From 1903 to 1914 a 
sugar beet company was also in existence at Raymond, Alberta, 
and was aided by bounties provided by the Alberta Legislature 
for each of the five years ended 1910. During the first four years 
the tonnage of Canadian sugar beets increased from 51,067 in 
1902 to 118,095 in 1905, and the value of the resulting sugar, 
from £79,358 to £215,080. In the same period £296,905 were 
paid to fanners for beets delivered, £108,034 in .wages to em- 
ployees, and the value of the sugar manufactured was £561,492. 

The bonus of the Ontario Government was half a cent per lb. 
and was paid from 1903 to 1907, when it expired. In 1909, 
when the Ontario beet sugar industry had been seven years in 
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operation, only two factories in Ontario and the single factory in 
JUberta remained active. In this year three of the Ontario 
factories came under the control of the Dominion Sugar Co., Ltd. 
These factories are situated at Chatham and Wallaceburg in the 
county of Kent, and at Kitchener, formerly Berlin, in the county 
of Waterloo. At present only the two Kentish factories are in 
operation. Kent, like its English prototype, popularly known 
as the garden county, is situated to the south of the Niagara 
peninsula, and, besides sugar beet, is noted for its agricultural 
production, especially fruits, tobacco and maize or Indian corn. 
For the two beet factories at Chatham and Wallaceburg it is 
claimed that the machinery installed for the manufacture of 
refined sugar is absolutely up to date, and that the equipment is 
unsurpassed by that of any other sugar factory in the world. 
The beets are grown on contracts with farmers in the counties 
of Essex, Kent, Lamb ton, Waterloo, Wellington and Huron, 
and every day during the sugar campaign, which lasts from 
October 31 to January 31, thousands of tons of beet are made into 
sugar in the plants of the Dominion Sugar Co. In an illus- 
trated pamphlet issued by the company the numerous and varied 
processes from delivery of the beet to the shipment of four kinds 
of “ Dominion crystal sugar ” are interestingly described.* It 
is therein stated that throughout these processes, which include 
the cleaning, weighing and slicing of the beets, diffusion, car- 
bonation and filtration, the turning of the beet juice into sugar 
crystals by centrifugal machinery, the whitening of the sugar, 
drying, cooling, grading and packing, no human hand comes 
into contact with the product, that everything is done by 
machinery, that no dyes arc used, and that the most scrupulous 
cleanliness is observed. Every precaution is taken to ensure 
the absolute purity of the sugar. 

The prices paid to farmers for the beets are based upon the 
average net selling price of the sugar and also upon the percentage 
of sugar in the roots ; but there is a minimum price jier ton for 
the roots of $6 at weigh stations and $7 per ton for waggon and 
truck delivery at the factories. For the year 1928 the contracts 
provided for payment of roots according to a scale ranging from 
$5 to $10 f>er 100 lb., based on the price of sugar and from 13 
to 20 per cent, of sugar in the beets. Thus at a price of $5 per 
100 lb. of sugar, beets with a sugar percentage of 13 received 
the minimum of $6 per ton (2,000 lb.), and the price rose to $8 
per ton for a sugar percentage of 20. For the year 1928 the acreage 
of beets contrated for was 29,142. During the last three years 
the price of sugar has been very low, only about $5'2.5 per cwt. 
for fine granulated sugar in bags. The average test of the beets 
shows 15 per cent, of actual sugar in the roots. The average yield 
of roots is about 9J short tons per acre. 

It is generally recogzui8ed that the sugar beet crop is of great 
value in the farming rotation, besides which it requires and 


^ Sugar from Beet to Bdxvl, 8vo., 40 pp. 
ChathaiD, Ontaiio. 
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justices the employment of considerable labour for blocking, 
thinmng, second hoeing and topping. For some years the price 
paid to labourers for these operations stood at $23 per acre. It 
nas now been reduced to $21 (86«. 6d.), mainly owing to the 
low price of sugar. 

Five years ago (1924) the sugar beet industry that, formerly 
flourished in Alberta was revived by the establishment at Bay- 
mond of a new factory by the Canadian Sugar Factory, Ltd., 
and the acreage of roots grown for this factory has averaged about 
6,400 during the last three years. For 1928 the area sown is 
reported as exceeding 7,000 acres, and the sugar beet company 
is desirous of seeing this area increased to 10,000 acres. 

Finally, the following statement of the estimated average 
costs per acre of growing sugar beet in Ontario and Alberta, with 
the profit shown in each case, will be of interest : — 


Costs of Production per acre of Sugar Beets. 


Items. 

Ontario. 

Alberta. 


£ 8, d. 

£ 8t dt 

Rent and Taxes 

1 10 0 

1 13 0 

Manure 

2 12 9 


Seed 

0 17 8 

0 17 3 

Machinery 

0 12 0 

0 5 6 

Manual labour 

6 19 0 

8 6 0 

Horse labour 

1 18 0 

1 6 0 

Totals 

14 4 0 

12 7 9 

Value of roots 

18 10 6 

20 11 9 

Profit shown 

4 6 6 

8 4 0 


In the above statement manual labour is given as 135 hours 
at 25 cents per hour in Ontario and at 30 cents per hour in 
Alberta. The yield per acre is 9 tons for Ontario and 10 tons 
for Alberta, and the value $10 or 41s. 2d per ton in both 
provinces. 

Tobacco-Qrowing. — Tobacco has been grown in Canada from 
quite early times, and there are records of tobacco made in 
Canada from Canadian leaf dating from 1871, or four years 
after Confederation in 1867. In 1871 the quantity so made was 
46,791 lb., an amount which gradually increased to 2,523.9.36 
lb. in the closing year of the nineteenth century, when also 
1,686,140 cigars were made from Canadian-grown tobac-co. 
About 20 years ago more serious efforts were made by the 
Dominion Government to encourage this industry. A tobacco 
expert from France was brought to Canada and a special Tobacco 
Division was formed of the experimental farm system at Ottawa 
to study the conditions of tobacco growing, ascertain the varieties 
best suited to the country, and issue cultural directions to 
growers. Steady work was done in these directions with increas- 
ing success. During recent years the area under tobacco in 
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Canada has greatly expanded, and it is generally considered that 
the future prospects are bright. Small quantities of tobacco 
are grown in several of the provinces, but only in Quebec and 
Ontario is there any considerable production. Within the last 
three years, however, attempts have been successfully made to' 
extend the cultivation of tobacco to British Columbia, and the 
area in this province is now nearly 400 acres, as compared with 
10 acres in 1925. Farmers, especially the “ habitants ” in the 
province of Quebec, have long been accustomed to grow tobacco 
for their own use. Generally it is smoked in pipes as raw leaf 
and as such is not subject to the excise duties payable on manu> 
factored tobacco, cigars, cigarettes and snuff. ^ 

The Census of 1901 showed that the area under tobacco in 
Canada was 11,906 acres and the production 11,267,000 lb. 
The area in 1927 was 44,028 acres and the yield 43,910,000 lb. 
For the year 1928 a preliminary report, issued on November 5th, 
placed the acreage at 43,138 and the yield at 40,956,375 lb. In 
Quebec the tobacco-growing counties are situated in the valley 
of the St. Lawrence river and around the large city of Montreal. 
In Ontario they are to the south of the province in the Niagara 
peninsula. The types of tobacco grown in the two provinces 
are distinct, those of Quebec being described as cigar binders and 
large pipe and small pipe, whilst in Ontario they are divided intO' 
Burley, Flue-cured, Green Biver and Dark-fired, including snuff. 
The total value of the Canadian tobacco crop of 1927 was about 
£1,822,400. 

Tobacco now enters substantially into the export trade of the 
Dominion. For the fiscal year ended March 31, 1928, the 
exports of Canadian-grown tobacco were, in quantities and values, 
as follows : — 


Exports of Canadian Tobacco, 1927-28. 


Description, 

Ll>. 1 $ 1 £ 

1 

1 

Unmanafactured ... 

Steins and cuttings 

Cigars 

Oigarettes 

Plug and twist 

All other 

Totals 

1 

6,079,606 2,215,916 

442,100 9,147 

1,856 4,749 

9,950 11,918 

10,818 6,502 

209,987 54,874 

443,183 

1,829 

960 

2,382 

1,800 

10,876 

6,758,817 ^ 2,802,601 

460,519 


Of these exports all but about 4 per cent, in value come to 
the United Kingdom. 

As a consequence of complaints respecting unsold quantities 
of the tobacco crops of 1926 and 1927, a Commission to investi- 
gate and report on the conditions of the tobacco-producing 
industry in south-western Ontario was appointed by the 

^ The OtlMdlMt excise dntiM An tobscco are as follows :—tobaoeS, 20 oents. (lOd.) 
per lb, ; ejgiMnMos, 8 lb. or tinder 1,000, fO (24s. 8d ,) ; oigarettes, ovar 8 lb., 
911 (iSs. M.) par 1,000 ; cigars, 93 (12s. 4d.) per 1,000 ; snuff, 20 oents. (lOff.) per lb. 
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Dominion Minister of Agriculture on February 27, 19%. The 
Commission went thoroughly into all the conditions of the 
Canadian tobacco industry and presented their report during the 
year. They found that the unsold tobacco was largely of the 
lower grades, and their report was directed to secure improve^ 
ments in the production of high grade tobacco both for the home 
market and for the surplus exported to Great Britain. The 
report stated that Canada can produce the finest quality of dark 
fire-cured tobacco, and recommended that every effort should be 
made to increase gradually the production of high-class leaf of 
this kind, which meets with distinct favour in Great Britain 
and which may replace the type now imported from Kentucky. 
A large variety of recommendations are contained in the report 
having application both to growers of the raw product and to the 
processing companies that manufacture for the home and 
British markets. 

Floriculture. — The production of flowers and decorative plants 
on a commercial scale has had a great development with the 
growth of the larger cities during the last two or three decades. 
Although the first greenhouse in Toronto, and one of the first 
in Canada, was built in 1837, it was not until between 1870 and 
1880 that there was any large area under glass an 3 rwhere in 
Canada, but during this decade considerable building was done. 
Ijow, narrow houses, with small glass fairly suitable for pot 
plants, gradually gave place to larger, lighter and better venti- 
lated houses, as the cut flower trade increased. Also, the old 
method of heating with flues was replaced by hot water and 
steam and later by the self-feeding of fuel and other automatic 
devices. 

The carnation became a popular florists’ flower about the 
middle of the nineteenth century, and between 1860 and 1870 
a great impetus was given by the introduction of improved 
varieties of carnations with longer and stiff er stems. Later, 
larger flowered sorts were introduced. Roses were not grown 
much under glass until the last quarter of the nineteenth century ; 
but after that their popularity as cut flowers greatly increased. 
At present the most popular cut flowers in Canada are carnations, 
chrysanthemums, roses, sweet peas, antirrhinums, violets, lihes 
of the valley, and bulbs of various kinds. 

According to the Census of 1921 the total area under green- 
house glass in Canada was then 9,967,243 square feet. More 
recently a survey by the Dominion Horticultural Council placed 
the area under glass in Canada for the year 1925 at about 
22,648,800 square feet, of which 17,413,330 square feet were in 
the single province of Ontario. 

About three years ago the Canadian Bureau of Statistics 
began the collection and publication of annual statistics of the 
floricultural and decorative plant industry. The report for the. 
year ended May 31, 1927, showed that in this period rose trees 
and bushes for outdoor planting were sold to the number of 
168,166, valued at £8,652, representing an average price per 
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tree or bush of 27 c^ts, or 1«. 1^. Other ornamental troM, 
ahmbs an4 boahes for outdoor planting were sold to the number 
of 2,(H2,312> valued at £81,051, an average of 19 cents or 0^. 
each. The plants reported as sold in pots or other receptacles fair 
greenhouse or indoor use numbered 900,621 of the value of 
£52,291. Of eleven varieties included in this category, geraniums 
were the most popular, numbering 265,560 of the value of 
i.7.464, or at the average rate of £2 16s. per 100. Then in order 
come tulips 218,227, value £3,162; narcissi 124,618, £1,425; 
ferns 119,166, £18,911; lilies 47,423, £6,059; cyclamens 39,649, 
£5,033; primulas 34,375, £1,958; azaleas 19,268, £4,351; 
hydrangeas 18,361, £269; cinerarias 10,339, £777; and spireas 
3,635, £459. Other ornamental plants, foliage plants, flowers 
and bulbs in pots, (fee., for greenhouse or indoor use, numbered 
259,452, value £4,590, an average of 9 cents or 4Jd. each. 

Flowering bulbs of all kinds sold as bulbs, including dormant 
bulbs imported and forced in Canada, numbered 2,013,460 of 
the value of £22,650, an average of 6 cents or 2^d. each. Of 
twelve named varieties of cut flowers the number reported as 
Bold was 21,361,636 of the value of £322,759, the number not 
including but the value including “ all other varieties.” 
Amongst the cut flowers roses, carnations, sweet peas, lilies of 
the valley, tulips, daffodils and chrysanthemums are the most 
popular. The rose naturally predominates, the number of 
blooms sold being 7,290,586 of the value of £141,600, an 
average of 39s. per 100 blooms. Carnations numbered 4,195,950, 
£50,624; sweet peas 2,980,748, .£11,625; lilies of the valley 
1,479,086, £13,724; tulips 1,415,184, £16,018; daffodils 

1,373,100, £14,107; and chrysanthemums 1,346,417, £24,302. 
Of the remaining flowers, the numbers reported as sold ranged 
from 443,299, £13,062, for Easter lilies down to 79,600, £191, 
for violets. The total value of the floricultural and decorative 
plant production by Canada during the year ended May 31, 
1927, as represented by the statistics collected, was £491,993. 
In addition to the home production, cut flowers and florists’ 
stock are annually impbited, the value for 1926-27 being 
£35,693 for flowers and £179,905 for florists’ stock. 

As showing the great expansion of the Canadian floricultural 
industry during recent years a few particulars may be given of 
one establishment which is claimed to be the largest of its kind 
on the North American continent. This is known as the Dale 
Estate, Limited, and is situated at Brampton, near Toronto. 
The success of this company is largely due to the skill and 
enthusiasm of Mr. T. W. Duggan, who became manager in 1901 
when the business was comparatively small and when the pro- 
duction of a whole year did not equal the present output of 
one day. In 1895 the area occupied by this firm under glass 
was 75,000 square feet. The space now covered by the con- 
servatories is 35 acres. The total area of the farm is 250 acres 
and the employees number 375. The large central heating 
plant has a capacity of 8,000 boiler H.P., and the annual coal 
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conaomption is 15,000 short tons. On the farm are 12S head 
of cattle kept mainly for fertilising purposes. In the green* 
houses are plants of some 225,000 roses, 160,000 carnations, 
2,000,000 lilies of the valley, 1,000,000 Dutch bulbs, 225,000 
chrysaniliemums, 50,000 orchids, and 100,000 Easter lilies. 
Four acu'es are devoted to asparagus, and the annual production 
of hothouse tomatoes is 100 tons. Altogether something like 
ten million blooms are sold annually. All but 5 per cent, of 
the total products are sold in Canada. The company has done 
much to popularize exotic blooms, and especially orchids, the 
price of which has been brought within the means of the average 
Canadian business man. Two new roses recently produced by 
this firm and known as the “ Lady Canada ” and the “ Lady 
Willingdon ” have received widespread admiration. 

Value of Industries described. — In conclusion, it may be 
stated that the total annual revenue derived from the seven 
industries described is nearly £60,000,000, the amount varying 
from year to year according to the season and economic condi- 
tions. For the year 1927 the values may be estimated as 
follows: — ^Dairying, £50,513,000; fur farming, £725,000; fruit 
j^Towing, £3,6^,000; Maple products, £1,015,000; sugar beet, 
£500,000; tobacco, £1,875,000; floriculture, £492,000, — ^Total, 
£68,808,000. 

In addition to the field crops, the value of which, as stated 
at the beginning of this article, is about £230,000,000, other 
items of agricultural revenue include live stock, wool, vegetables, 
poultry, eggs, flax fibre, clover and grass seed and hives and 
honey. Altogether, the Canadian agricultural revenue from all 
sources amounted for 1927 to about £357,292,000. 


THE NUTRITIVE REQUIREMENTS 
OF POULTRY. 

VII. GROWTH IN CHICKENS-II. 

M. Mom, Pou-ett Institute; H. Newbiqin, East of Scotland College 
of Agriculture ; A. Kinkoss, West of Scotland College of Agri- 
culture; and G. Scott Robertson, Ministry of Agriculture and 
Queen's University, Belfast. 

In a previous communication to the Scottish Joubnah (Vol. 
IX, October, 1926) the results were given of preliminary chicken 
feeding experiments which showed that a very poor rate of growth 
was obtained if the ration fed to chickens consisted entirely of 
•cereals and cereal products. Such a ration is deficient in certain 
nutritive factors required by the chick for constructive purposes, 
particularly as regards its content of mineral matter, and possibly 
also with regard to the quality of its protein. The addition of 
milk, however, to the cereal ration was accompanied by a very 
marked increase in the rate of growth, and this was obtained 
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icrespectiT« of whether whole or sepuatedmilkwastised. Shnilar 
results have been obtained in feeding experiments with school 
children in which separated milk proved to be as valuable for 
growth as whole milk. Such results seem to point to the fact 
that the value of separated milk as a foodstuff has been under* 
estimated. Besides being relatively inexpensive, it contains 
nearly all the nutritive factors of whole milk ; the fat only being 
absent. Beneficial effects on growth in chicks were also obtained 
by the addition to the cereal ration of substances rich in animal 
protein and mineral matter and also of various vegetable proteins 
supplemented by artificial mineral mixtures, but it was evident 
that the best source of the extra protein and mineral salts 
required was milk. The results obtained in these preliminary 
experiments, particularly as regards the nutritive properties of 
separated milk, were deemed of sufficient practical importance 
to warrant further confirmation, and a second series of experi* 
ments was carried out on similar lines with certain amplifications. 

In most of the experiments discussed here, one group of 
chickens was fed the basal ration consisting of cereals and cereal 
products. In certain of the experiments, however, this basal 
group was omitted as tbe previous experiments had shown the 
unsatisfactory rate of growth and high mortality on such a ration. 
To the basal ration of each of the other groups various supple- 
ments were added. In all experiments the chicks were from 
three days to one week old at the beginning of the test, were 
closely related and kept under good conditions with a grass run. 
The cockerels were removed from the experiments as soon as the 
sex of the birds could be determined. There are two experi- 
mental periods therefore in each test, the first (A) relating to 
the mixed group, the second (B) to the pullets after separation. 
In several of the tests, however, sex-linked chicks were used, 
i.e. chicks whose sex can be determined at hatching, and in these 
there is only one experimental period. 

Table I shows the effect of the addition to the basal ration of 
milk, either whole or separated, and of meat and bone meal. 
The figures in brackets refer to the number of chicks in the 
various groups. 

TABLE I. 


Experimbnt. 

No of 
Days. 

Average Gain in Weight per Bird 
in gianis. 

Basal 

Ration. 

Basal + 
Whole 
Milk 
ad lib. 

Basal + 
Separated 
Milk 
ad lib. 

Basal 4- 10% 
Meat ana 
Bone Meal. 

lA. Mixed [26] 

108 

811 

1,468 

1,677 

1,404 

I JB. Pallets 

42 

428 

828 

403 

219 

II A Mixed [46] .. 

42 

160 

411 

406 

884 

II B, Pullets 

91 

... 

1,268 

1,883 

1,286 

III. Sox linked [20] 

119 

1,188 

1,746 

1,726 

1,476 
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It will be seen that in all experiments the groups receiving the 
additions grew much faster than those on the basal ration alone. 
In experiments I and II growth in the separated milk group 
was superior to that in the whole milk group over the whole 
period. In experiment III increases in weight in the milk groups 
are almost similar. These results confim those of the pre- 
liminary investigation as to the value of separated milk in rearing 
chickens. The addition of meat and bone meal has resulted in 
an increased rate of growth as compared with the basal group, 
but this increase was in each case definitely lower than that of 
the milk groups. 

Two experiments were carried out using semi-solid butter- 
milk to replace separated milk and goats’ whole milk instead of 
cows’ milk. The results of these tests are shown in Table IE. 


TABLE II. 


Experiment. 

No of 
Days. 

Avemi^e Gain in Weight per Bird 
in grams. 

Basal 

Ration. 

BaBa] + 
Whole 
Milk 
(Goats) 
ad lib 

Basal + 
Seiia-solid 
Buttermilk. 

Basal + 10% 
Meat ana 
Bone Meal. 

1 A, Mixed [15] 

50 

149 

454 

418 

488 

I £, Pullets 

39 

236 

488 

489 

441 

IL Sex linked [10] ... 

147 

1,404 

2,095 

1,795 

i 

1,647 


Here also the best rate of gain over the whole experiment 
was found in the milk groups, in the first experiment smaller 
gains being obtained with semi-solid buttermilk than with whole 
milk. The addition of meat and bone meal to the basal ration 
has been followed by an increased rate of growth, but consider- 
ably less than in the case of either of the milk groups. 

In addition to whole milk, separated milk and semi-solid 
buttermilk, other varieties were tried. These were dried milk 
and a synthetic milk consisting of sugar of lime and a “ lecithin 
product.” The rates of gain in groups receiving these additions 
are shown in Table HI, and for comparison the figures for the 
basal and separated milk groups (Table I) are repeated. 


TABLE III. 


ExPKRIMBN'1*. 

No. of 
Days, 

Average Gain in Weight per Bird 
in grams. 

Basal 

Ration. 

Basal + 
Semrated 
Milk 
ad lib. 

Basal + 
10% Dried 
Milk. 

Basal + 
Synthetic 
Milk. 

lA. Mixed [25] 

I S, Pullets 

103 

42 

811 

428 

1,677 

403 

1.387 

366 

1,207 

34S 
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Over tbe whole experiment both the dried and synthetic 
milks gave increased rates of growth as compared with the basal 
ration of cereals, but in neither case did the gains made approach 
those of separated milk. The dried milk gave better results than 
the synthetic milk. It will be seen that after the separation of 
the pullets and cockerels the best rate of gain was made by tbe 
basal ration group, although up till that time growth in this 
group was much slower than in the other groups. 

In the second series of experiments attempts were made to 
balance up the basal ration by the addition of either mineral 
matter, substances rich in both protein and mineral salts, or 
various vegetable proteins supplemented by mineral mixtures. 
Groups receiving these additions were compared with groups 
having separated milk as a supplement. The mineral mixture 
used to balance up the basal ration consisted of steam bone 
flour 80 parts, potassium chloride 16 parts, sulphur 2 parts, 
ferric oxide 0-8 part, and potassium iodide 0-Q8 part. In two of 
these tests the basal ration group was omitted for reasons pre- 
viously mentioned. Table IV shows the rates of gain in groups 
receiving either separated milk, mineral matter or fish meal as a 
supplement. 

TABLE IV. 




Average Gain in Weight per Bird in grams. 

Extokiment. 

No. of 
Days. 

Basal 

Ration. 

Basal + 
Separated 
Milk 
ad lib. 

Basal + 

375% Minerals. 

Basal + 

5% Fish Meal. 

I A. Mixed flOO] 

35 


271 

206 

247 

I £. Pallets 

98 

... 

1,105 

1,022 

1,037 

11. Mixed [40] 

140 


1,215 

1,078 

1,069 

111 A. Mixed [57] 

91 

j 623 

1,436 

1,114 

1,234 

III Ji. Pallets ... 

42 

t 

540 

633 

551 


It will be seen that in the only test in which the basal ration 
alone was used, growth was very poor as compared with growth 
in groups receiving the additions. It may be mentioned here 
that the birds in this basal group were about seven weeks later 
in coming to the laying stage than any of the other groups. Over 
the whole period of the experiment the best growth was obtained 
in each case by the use of separated milk. The addition of 
mineral salts and of fish meal gave increased rates of gain over 
the basal group but less than the separated milk group, and it is 
of interest to note that the gains made by the minei-al and fish 
meal groups are almost similar, indicating the importance of the 
mineral fraction of the fish meal. 

In addition to these supplements, various other additions of 
proteins supplemented by mineral mixtures were tried and also 
an intensive feeding ration, the composition of which varied 
according to the age of the chickens. For the first week this 
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intensive ration consisted of bran (86 per cent.), together with 
fish meal, dried buttermilk and steam bone flour. Up to the 
thirteenth week there was a gradual reduction of the amount of 
bran and an increase in the amounts of the other components 
with the introduction of maize, oats and sharps. After the 
thirteenth week the ration consisted of equal parts of bran, 
maize and oats. Table V shows the rate of gain in the various 
groups, the figures for separated milk being repeated for com- 
parison. 


TABLE V. 


Experiment. 

No. of 
Days. 

Average Gain in Weight per Bird in grams. | 

Basal + 
Separated 
Milk 
ad lib. 

Bas.1 + 

6 6% Soya 
Meal + 8 13% 
Minerals. 

Basal + 

2% Earthnut + 
2% Soya Meal + 
8% Linseed 4- 
3 18% Minerals. 

Intensive 

Mixture. 

I^. MuedriOO] 

85 

271 

238 

207 

260 

I B, Pullets .. j 

98 

1,105 

965 

1,078 

1,096 

II A. Mixed [40] 

140 

1,216 

! 

1,064 ' 



III Mixed [57] 

91 

1,436 

1,272 

, 1,135 

1,393 

III Pullets ... 1 

42 

640 ' 

571 

1 r»97 

442 


Separated milk proved the best addition to the basal ration. 
In the first experiment, however, the group on the intensive 
ration gave almost as good results. In the third experiment this 
effect of the intensive ration was repeated up to the time of 
the separation of the cockerels. After the separation this group 
was by mistake put on to the basal ration, which accounts for 
the subsequent drop in the rate of gain as compared with the 
other groups. Good results were also obtained by the use of 
vegetable proteins and mineral supplements, but not so marked 
as in the case of separated milk. 

Summary and Conclusions. — 1. As a result of further experi- 
ments with chickens to test the valup of the addition of various 
supplements to a ration of cereals, the tentative conclusions 
arrived at in the previous paper have been confirmed, particularly 
as regards the beneficial effect of feeding milk to chickens. It 
has again been shown that separated milk is as valuable for 
growth as whole milk. Other forms of milk, including semi-solid 
buttermilk, dried milk and a synthetic milk, proved valuable as 
supplements, but the rates of gain were definitely less than on 
either whole or separated milk. 

2. Beneficial results were also obtained by the addition of 
substances rich in animal protein and mineral salts such as fish 
meal or meat and bone meal, although the rate of growth was 
on a lower level than that obtained by the use of whole or 
separated milk. In certain experiments vegetable proteins 
supplemented by mineral mixtures gave as good results as fish 
meal. Similar results were obtained by the addition of mineral 
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flalts alond, aQ,d it would thus appear that the value ctf fish meal 
as a foodstuff is associated particularly with its mineral con- 
stitudbitB. 

3. An intensive feeding ration, the composition of which 
varied according to the age of the chick and which at the begin- 
ning contained 66 per cent, of bran, gave almost as good results 
AS separated milk, and it would appear that this ration approaches 
mme closely to the composition of milk and is more suited to the 
requirements of the chick than any of the other rations tried. 
A further investigation of this ration is proceeding. 

Note . — The authors are indebted to Mr. J. 8. Thomson, 
Bowett Besearch Institute, who kept and summarised the 
records of these joint experiments and prepared this paper 
for publication. 


THE BIOLOGIST on the FARM.— No. XXXIV. 

Professor J. Abthub Thomson, M.A., LL.D., 

University of Aberdeen. 

Why not grow Musquash? — ^Very widely spread in North 
America is a cousin of our water-vole, called the musk-rat or 
musquash, Fiber zibethicus. It is interesting in many ways, in 
its laterally compressed tail, in its dome-like house of bulrushes, 
in its partly carnivorous diet, and so on. It has a pleasant and 
beautiful fur, which is sold under many names and requires no 
apology. This commercial value led in 1905 to the experiment 
of introducing the muskrat into Bohemia. The reasonable idea 
was to have musquash farms; but the introduction has been so 
successful that it has proved a curse in disguise. The colony 
multiplied and overran mid-Bohemia. About 1914 Bavaria and 
Saxony were invaded ; in 1924 Silesia ; and in 1928 the outposts 
were still spreading. In 1921 over 60,000 musquash skins of Euro- 
pean origin were sold in Berlin 1 As might have been expected 
from such warnings as the rabbits in Australia, the prolific rodents 
are becoming very serious in their disturbance of the Balance of 
Nature. They have attacked corn, potatoes, kohlrabi, turnips 
and carrots. They have turned their attention to frogs and 
fishes. Their burrows have done damage to the banks of road- 
ways near the water. In short, the musquash has been making 
a sorry tangle of the web of life, telling us afresh that no intro- 
duction to a fauna should be made without a careful weighing 
of the pro’s and con’s. Yet at the present moment in this country 
we are tolerating not only our millions of alien rats, but a 
menacing incresse in the number of grey squirrels, gratuitously 
introduced frcxcn America. No ; we cannot recommend musquash 
farms. 

- Albinism.— In a regional exhibition held this summer in Aber- 
.deen the Natmal History section included some interesting local 
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Albinos. Thus there was a snow-white water-vole or water-rat, 
whidb we take to be very unusual. What a sensation ^ must 
have made during its lifetime. There was also what seems to be 
an albino stoat, differing from an ermine (the winter form of 
the stoat) in having no black tip to the tail. We did not see the 
eyes of the living animal, a sure index of inborn albinism, for 
the absence of pigment in the iris allows the red blood to shine 
through. Another interesting exhibit was a white puffin, which 
we take to be a colour-variety, not exactly an albino. There was 
also a white mole, which is probably an illustration of true 
albinism. 

What does this apparently pedantic distinction mean? The 
answer is not difficult. A Polar bear is more or less white, but 
it is very far from being without pigment. An ermine is white 
except the tip of its tail, but the blackness of the terminal tuft 
forbids any thought of albinism. So in other cases of normal 
whiteness where the iris shows the usual pigmentation. The 
whiteness is of course due to the uniform and practically total 
reflection of the light from the mirroring vacuoles in the sub- 
stance of the feathers or hair where pigment should normally be. 
But that is not the point just at present, when we are contrasting 
normal whiteness with albinkm, which means total absence of 
pigment, as in white mice, white rats, white blackbirds, white 
«rows, and so forth. 

To what is albinism due? Dark pigments (melanins) are 
produced in animals by the action of a ferment, tyrosinase, on 
an amino-acid, tyrosin. The ferment is a common one, and 
amino-acids are produced in abundance by the breaking down 
of the proteins which form part of the food. So it is easy to 
understand the frequency of dark pigments or melanins among 
animals. But what causes an albino? The probable answer is 
that the hereditary factor or “ gene ” corresponding to tyrosinase 
is lost in the maturation of the germ-cells, in the course of 
spermatogenesis, and in the formation of the first polar body by 
the ovum. If the factor for tyrosinase is not supplied by either 
parent, then albinism must result in the offspring. It behaves 
as a recessive character in Inheritance. 

The Manoilov Test for Sex. — The Biologist on the Farm has 
previously referred to the interesting tests for sex which have 
been pro^iosed by Manoilov and by others. The addition of 
certain chemical reagents to the blood or to the expressed 
extracts of various kinds of organisms has for its final result a 
certain colour for the male and another colour for the female. 
In short, the sex can be told from the colour in the test-tube 
containing the blood, or extract, or even sap. Now the difficulty 
has been that while some experimenters, such as Manoilov and 
his collaborators, are extraordinarily successful in applying this 
test for sex, others get conspicuously discrepant results. Thus 
half a dozen determinations may prove quite correct, while in 
the next half dozen three are right and three are wrong. 

A recent investigation by Professor Oscar Riddle and Dr. 
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Warren H. Beinhart has led to a suggestion which seems te u» 
‘vei^ IJjrewd. The suggestion is that the colour difference is 
primarily an index of the rate or intensity of the metabolism. 
Thus blood from younger birds, with a high basal metabolism 
(or routine of essential vital processes), gives a lighter colour 
than blood from older birds. Aqueous extracts of active tissues 
(muscle, heart, gizzard) in doves yield a colour lighter than that 
given by tissues presumably less active, such as those of the 
Uver. The glands of the bird’s oviduct yield a lighter colour 
when actively secreting, and a deeper colour the further they 
are removed from active functioning. Similarly extracts of 
whole embryos give the lightest colour when prepared from 
freshly killed embryos ; but decidedly darker when prepared from 
embryos which have been dead for one to three days. Thus the 
reason for the discrepancies in previous experiments, in which 
we have shared, may be that the physiological state, in particular 
the metabolic intensity, varies notably from one individual to 
another and at different ages and seasons. 

This fits in well with the metabolic theory of sex stated in 
1889 by Geddes and Thomson in “ The Evolution of Sex.” 
According to this theory, the ratio of Anabolism (constructive 
processes) to Katabolisrn (down-breaking processes) is always 
relatively greater in the females. In the male constitution there 
is a relative predominance of Ivatabolism. That is to say, the 
ratio g in the female is fundamentally greater than the ratio 
P in a male of the same weight. It is not, of course, inconsistent 
with this that there should be, as there often is, a difference in 
the chromosomes of the nucleus in the two sexes. The chromo- 
somal difference may be an index of a physiological or bio- 
chemical difference which goes deeper. It should never be for- 
gotten that one and the same animal may change its sex in the 
course of its lifetime, and sometimes does so normally, — a fact 
which is distinctly in favour of the physiological interpretation. 

But what we are concerned with at present is the suggestion 
made by Riddle and Reinhart that the Manoilov leaction is a 
better indicator of metabolic rate than of sex, and that the reason 
why it often works correctly in determining the sex from the 
blood or the extract is to be found in the radical relation between 
metabolism and sex. ‘‘ The numerous studies that have been 
made on plants and animals w'lth the Manoilov test have notably 
extended the evidence for the metabolic theory of sex.” 

Oan we control Sex? — ^Not many years ago it would have 
seemed very ” academic ” to discuss the validity of the Manoilov 
test for stj.x, or to speak about chromosomes in their relation to 
the sex of cstlves and chickens on the farm. But we are not so 
narrow-minded nowadays, especially since it has been proved 
up to the hilt in instance after instance that very theoretical 
investigations ar’e often of the highest practical importance. As 
^Bacon said, they, We fruit-bearing as well as light-bringing. 

Now from sides the citadel of sex is being stormed, 

and the thediretica^ questions to which we have been referring 
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are essential parts of the attack. Suppose it be true that the 
aex the offspring depends primarily on the rate and rhythm 
of the metabolism (or essential biochemical routine) in the egg- 
cells and sperm-cells, then it may be possible to sway the meta- 
bolism to one side or the other by altering the influences that play 
upon the germ-cells. It may be possible to speed up or slow down 
the oxidations of the egg or of the developing embryo. In some 
lower animals this has already been done in various ways, and it 
may now be said that sex is theoretically transformable or con- 
trollable. And apart from the possibility of getting twelve 
cockerels to the dozen, and all that sort of thing, a deeper 
physiological understanding of sex may lead to methods of correct- 
ing sex-deficiencies or sex-exaggerations in human beings. We 
quote a couple of sentences from one of Professor Biddle’s recent 
papers : — “ Very diverse and special methods have been used 
in controlling sex in several animals, but these are at present 
largely or wholly inapplicable to the human and other mammals. 
Yet if the ultimate effects of these several methods are reducible 
to changes. in what is known as metabolic rate, we can later hope 
to employ in man and mammals other and new agencies which 
can act directly and specifically on metabolic rate in the egg and 
embryo.” 

How Spermatozoa reach the Ova. — ^Here is one of the 

simplest of questions : how it is that spermatozoa, introduced by 
the male into the lower part of the female genital tract, manage 
to make their way to the upper part of the oviduct, such as the 
P’allopian tube. It was in 1843 that Martin Barry, a medical 
student in Kdinburgh, was first able to demonstrate for a 
mammal (the rabbit) the fertilisation of the ovum by a sper- 
matozoon within the oviduct, but how the spermatozoa reach 
the ova is still obscure. The interior surface of the female duct 
is lined with cilia which beat vigorously towards the distal end, 
and are reasonably believed to assist in the downward passage 
of the egg-cell, in a bird for instance. But if the cilia beat 
strongly towards the lower end of the duct, how do the micro- 
scopically minute spermatozoa make their way against the 
stream ? 

Various suggestions have been made. Thus it is said that the 
constitution of the sperms is such that they go against a current, 
just like elvers going up the river. In other words, their tropism 
is to move against a current ; and of this there is some experi- 
mental evidence in cases where the current is not too strong. 
But here it is interesting to notice the remark of Professor G. H. 
Parker of Harv'ard, whose investigations are always very sugges- 
tive : ‘‘ No one can have examined the ciliary current in a 

living oviduct without having been impressed by its vigour. In 
fact so strong is it that I have never been able to convince 
myself that spermatozoa could make headway against it, and 
yet these cells must, by one means or another, reach the proximal 
end of the oviduct in the neighbourhood of which the egg ia 
fertilised.” 
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It hM also been saggested that the seminal flnid may bring 
abont a reversal of the ciliary current, so that it helps tb« 
spermatozoa up the oviduct. Such a reversal is known in other 
cases, but there is no experimental proof that it occurs in the 
oviduct. Nor is there any proof that muscular movements of the 
wall of the oviduct itself are able to force the sperms in the 
effective direction. 

Faced by these difficulties. Professor G. H. Parker has 
recently studied the oviduct of the Painted Turtle, Chrysemys 
picta, and has made an interesting discovery. The oviducts of 
the turtle possess two systems of cilia : a general system covering 
most of the interior of the duct and beating away from the 
ovary (abovarian system), and a restricted narrow tract of cilia 
extending the length of the duct and beating toward the ovary 
(proovarian system). Thus spermatozoa reach the ovarian end 
of the oviduct not by their own activity, nor by the muscular 
movement of the oviduct, nor by the reversal of the ciliary beat 
in this duct, but by transportation afforded by the proovarian 
ciliary tract. 

We hope that no one will be shortsighted enough to say : 
This is all very curious, but what have farmers to do with Painted 
Turtles? That would not be a wise question, for the next step 
is, of course, to discover whether there is a double ciliary system 
in the oviduct of birds and mammals. If the down-current is 
too strong for spermatozoa to make their way against the stream, 
then we do not know how the intimate fertilisation is effected in 
sheep and cattle and horses and poultry. But if Parker’s dis- 
covery of a narrow tract of proovarian cilia in the turtle is 
corroborated in mammals and birds, then another obscurity 
disappears. 


COLOUR SELECTION OF SEEDS BY 
CHICKS. 

H. F. Nbwbigin, N.D.D., 


Edinburgh and East of Scotland College of Agricvdturs; and 


B. G. ‘Linton, M.E.C.V.S., 

Dept, of Hygiene^ Eoyal (Dick) Veterinary College. 


In a previous paper ^ we discussed the natural selection of 
seeds by chicks and showed that certain seeds, split lentils, peas 
and maize, which were more brightly coloured than the others, 
were not favoured by the birds. From that test the following 
questions arose : — (o) Can chicks when started on a mixed food 
from the day of hatching distinguish colours? (6) If so, have 
they any colour preference or dislike? The present experiment 

> The Palatabilitj of OMiia Seeda to Chicks. H. F. Kewbigin and R. O. Linton. 
SeotHA Jownud of Agrimttmt, rob z. No. 4, October 1927. 
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‘WAS ondertakeii with the hope that it might throw some li^t 
on the problem of food selection and help to determine if the 
rejection of lentils, peas and maize by young chicks in our 
{uevions experiment was due to aversion on the part of the 
birds to brightness of colour or if it was due to some other factor, 
■e.g. taste. • 

Twenty cross-bred sex-linked cockerels were hatched on 
January 3rd, and two days later were supplied with the mixture 
to be tested. The foods used were dari, millet, canary seed and 
hemp, all being given in the uncrushed state. The dari was 
divided into seven portions which were stained respectively 
yellow, red, blue, purple, green and black, while one lot was 
left the natural colour. The staining was limited to the seed- 
ooats, very little penetrating to the endosperm. There was 
diffic^ty in obtaining a dead black seed, and the final colour 
was rather a dark brown than black, being very similar to that 
of Sesbania seed, Sesbania cinarascens. The red coloration was 
nearer a bright pink than a true red. The millet, canary seed 
and hemp were supplied in order to provide food other than dari, 
and were selected partly because a previous experiment had 
shown that they were popular foods, and in part because they 
would be easily picked out in the final separation of the residues. 
The mixture was made up in the following proportions : — 

Dari 35 

Canary seed 25 

Millet 25 

Hemp 15 

100 

The 35 per cent, of dari was made up of 5 per cent, of each 
of the colours. The mixture was placed in a box to which the 
chicks had constant access, a method which we had found 
satisfactory in a previous experiment. The quantity of the 
mixture given was such as to ensure that selection by the chicks 
would be free and not restricted by a shortage of any one seed ; 
it ranged from 100 grams on the second day to 500 grams on the 
twenty-first and concluding day of the experiment, and through- 
out the trial the residue at the end of each day was more than 
50 per cent, than that given at the beginning of the day, with the 
exception of four days during the early part of the trial, when it 
was slightly below. The residue was collected at the end of 
each day and sent to the laboratory for examination. It was 
cleaned of bird droppings and bits of straw from the floor of the 
pen and weighed; the whole residue was divided up into its- 
component parts, which were weighed, and as the weight of the 
seeds given at the beginning of the day was known, it was thus 
possible to calculate the percentage of each food eaten daily by 
the birds. 

The choice of foods by the chicks during the first three days 
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Was erratio, which indicates &at at this early age chicks possew 
but little discnmiuating power. In a previous experiment it 
was found that selection was fairly definite on the second day of 
feeding, i.e. the third day after hatching. In calculating the 
averages, the results of the first three days are not included, 
lie percentage of each food eaten day by day is given in the 
accompanying table. The total quantity of food given to the 



Chart showing the average pereentagr (for twenty.two days) 
of natural and coloured dari consumed by the chicks. 


chicks was increased periodically, on the third day from 100 
grams to 200 grams, on the tenth to 300, on the fourteenth to 
400, and cm the twenty-first to 600 grams. The percentages of the 
residues are therefore given in sectional form because as the 
quantities of food supplied were increased the percentage con- 
sumed would naturally tend to decrease immediately after. As, 
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ho'weYer, each food was increased proportionately the one to the 
other, and as the object of the test was to determine, if possible, 
the relative attractiveness of, or aversion to, various colours, the 
periodic increases in the quantity of foods given does not adversely 
affect the results. 


Percentage of each Food eaten of that given Daily. 


Day. 

Dial. 

Hemp. 

Millet. 

Gakart. 



m 

Black. 

Green. 

Pnrple. 

Bine. 

1. 

nil 

70 

36 

20 

26 

9 

24 

68 

82 

66 

2. 

98 

85 

36 

nil 

27 

6 

nil 

78 

99 

88 



77-6 

36 

10 

266 

7*6 

12 

65-6 


72 

3. 

8 

11 

nil 

16 

,s 

1 

11 

nil 


12 

4. 

70 

38 

18 

14 

6 

19 

21 

17 


91 

5. 

89 

36 

21 

28 

21 

26 

26 

27 


62 

6 . 

91 

44 

19 

21 

33 

26 

26 

82 



7. 

48 

13 

11 

21 

16 

6 

21 

44 



8. 

63 

20 

23 

29 

87 

29 

22 

62 



9. 

80 

26 

34 

26 

31 

28 

31 

62 



Average 

73 

28 

El 

22 

24 

22 

m 


74 

71 

10. 

46 

24 

19 


20 

18 

19 

41 

56 

55 

11. 

62 

21 

9 


16 

14 

17 

41 

70 

69 

12. 

70 

26 

24 

27 

18 

28 

8 

48 

59 

62 

13. 

66 

26 

16 

21 

21 

14 

12 

61 

66 

64 

Aveittge 

68 

24 

D 

19 

19 

18 

14 

46 

62 

60 

14. 

72 

18 i 

14 

12 

16 

11 

16 

41 

66 

66 

16. 

49 

34 

18 

23 

18 


26 

66 

64 

56 

16. 

88 

21 

13 

20 

18 

8 

29 

47 

62 

49 

17. 

69 

32 

11 

20 

14 

18 

8 

47 

65 

62 

18. 

33 

18 

13 

8 

11 

4 

9 

81 

60 

61 

19. 

48 

30 

■El 

20 

11 

16 

3 

44 

72 

69 

20. 

47 

24 

6 

10 

6 


8 

64 

69 

66 

Average 

68 

25 

12 

16 

12 

12 

13 

54 

62 

66 


40 

22 1 

22 

21 


11 

18 

67 




38 

9 1 

16 

16 


H 

IS 

69 



Average 

39 

16 1 

19 

18 

16 

17 

15 

68 

60 

53 

General ) 
Averages j 

67 

23 

17 

19 

18 

17 

17 

49 

64 

60 


A study of the table will show that from the fourth day to 
the end of the experiment the chicks had a definite preference ‘ 
for the natural dari, consuming from three to four times the 
quantity of this to any coloured grain. This preference was 
quite definite and was clearly indicated each day after the third. 
While there was considerable variation in the selection of the 
various colours from day to day, on one occasion only did the 
maximum amount of a coloured grain equal the minimum 
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quantity natural grain oonaumed. Of the coloured grains,* 
yellow was eaten to a slightly greater extent than any other 
colour, but the difference is not very great. It may be ^t the 
ch<Hce of yellow is inherited, maize ^ing a very ccHcnmon con- 
stituent of the grain mixture of hens. It will be seen from the 
table that the ^icks consumed the red, black, blue, green andf 
purple seeds in equal quantities, showing no preference or dis- 
taste for any particular colour. We have no explanation to offer 
for this except that the consumption of these grains was more 
or less accidental ; that in fact, when the twenty birds were fed 
in the box at the beginning of the day, they took for preference 
the seeds without conspicuous colours— dari, hemp and millet, 
and that during the stress of competitive eating, when first given 
food, their second choice was yellow and thereafter any other 
colour. One may perhaps assume that if there had been no- 
competition for grains at feeding time, that is had it been possible 
to feed each bird separately, a still greater proportion of the 
brightly coloured grains would have been left uneaten. Human 
taste could not distinguish any difference in the palatability of 
the various coloured grains, but this does not necessarily imply 
that the dyes used would not impart a distinctive taste recog- 
nisable by the chicks, but this does not seem probable. 


in Caithness 
and Orkney. 


Mr. Alexander F. Smith, egg marketing officer to the 
Department of Agriculture, has contributed the following notes 
on egg production in the areas of Caithness and Orkney. 

Caithness . — ^Although Caithness may not be regarded by many 
people as an important egg producing area, it 
Egg Frodncuon jg nevertheless of considerable importance in 
this connection. The county has no special 
features which would appear to make it speci- 
ally suitable for egg production, the limiting factors being lack 
of shelter, distance from market and, in some areas, a cold damp 
soil. In spite of these disadvantages, however, poultry keeping 
is an important asset to the county and, in view of the very con- 
siderable income derived from the export of eggs, is worthy of an 
increased amount of support. 

By the courtesy of the District Traffic Superintendent of the 
London, Midland and Scottish Bailway, and of the local agents 
of the North of Scotland Steam Navigation Company, figures 
showing the export of eggs by rail and sea during 1927 hsve been 
secured. These figures do not include eggs sent by post or 
taken personally by individuals travelling south. 

The chief markets for Caithness eggs are Inverness, Perth, 
Dundee, Glasgow and Edinburgh. The bulk of the eggs are 
sent by rail. Both the rail and shipping rates may be regarded 
as reasonable, and compare very favourably with the freight 
charges on the west coast of Scotland. 
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The following table ehows the export month by month 
during 1927 : — 


January 

17,760 

dozens. 

February 

35,130 

9f 

March 

91,450 

ff 

April 

94,540 

ft 

May 

96,580 

ff 

June 

86,720 

ft 

July 

67,680 

ff 

August 

38,380 

9 f 

September 

30,000 

ff 

October 

15,470 

ff 

November 

10,160 

ff 

December 

20,670 

ff 


Total ... 594,540 dozens. 


It will be noted that the total for the months of March, 
April, May and June represents 62‘1 per cent, of the total, 
while the total for the months of January, October, November 
and December represents only 10-7 per cent, of the total export 
for the year. These figures suggest that there could with great 
advantage be some levelling up of supplies during the winter 
months when prices are at their highest, although the cold and 
exposure to which the poultry are subjected during that period 
materially affect production. 

It is not possible to arrive at an absolutely accurate figure 
showing the quantity of eggs consumed in the county, but an 
approximate figure may be arrived at on the basis of a local 
consumption of 13 dozen eggs per head of the population per 
annum. With a population of 28,285 this- would give a total 
of 367,700 dozen. 

The total production for Caithness would be : — 

Exported 594,540 dozens. 

Consumed locally 367,700 ,, 


Total ... 962,240 dozens. 


which at Is. id. per dozen would give a sum of d664,150, of which 
exports represent i639,636. 

The gross valuation of Caithness, including Wick and Thursq, 
is £107,536, and the agricultural valuation approximately 
£55,500, which is £8,650 less than the value of the eggs produced 
in the county. 

t 

Orkney . — Orkney occupies the foremost place in Scotland in 
regard to density of poultry per 100 acres of arable land. It is 
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•difficult to explain why this should be so, althou^ various reasons 
have from time to time been advanced by those who claim to have 
knowledge of the subject. Such reasons include the prevision 
and fcffesight of certain merchants, the development of co-opera- 
tive methods of trading on the part of producers, the suitability 
of the islands owing to a fairly equable temperature, and so on. 
The prominent position which Orkney holds as an egg producing 
area is probably due to a combination of causes in addition to 
those already enumerated, and is in large part due to the vision 
■of the local farmers, who in a peculiar degree are ready to try 
anything calculated to be of financial advantage. 

The first record of the export of eggs from Orkney was in 
1805, when five boxes of eggs were sent off. In later years 
exports were as follows : — 

Dosens. VcUue. 


1833 100,000 ^62,500 

1861 500,000 12,500 

1871 860,500 25,100 

1881 998,500 33,300 

1895 1,764,700 58,800 

1912 1,853,200 87,600 


Prom the above table it will be seen that egg production on 
a large scale is no new thing in Orkney, and that even 50 years 
ago the export of eggs had reached considerable dimensions. 
Puring the last three years the export has been as folows : — 



Dozens, 



1926 

2,495,217 

at 1^. 4d., 

£166,348 

1927 

2,598,211 

at Is. id., 

173,214 

1928 

2,481,229 

at 1^. id., 

165,415 


Practically the entire output of eggs from Orkney is shipped 
to Leith, and the freight charges work out at rather under Jd. 
per dozen. 

During the last few years a considerable improvement has 
been made in the packing of eggs for despatch, but there is still 
great room for improvement, the cases too often being in a con- 
dition that does not enhance the value or attractiveness of their 
contents. 

The purchase of eggs by weight is now being fairly generally 
adopted and is a decided step forward, as by this means producers 
of large eggs receive a fair return for their better class produce. 
To the Orkney Egg Trade Association credit is due for this 
reform, and also for the useful efforts made to encourage testing, 
grading and improved methods of packing. 

The total export taken month by month during 1928 was 
made up as follows : — 


306 



1099 ] BOG FBOBtrcnoiir in oaithbbbs anb obkney. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 


... 88,627 dozens. 

111,916 „ 

285,408 „ 

411,723 „ 

383,018 „ 

304,074 „ 

288,932 „ 

199,000 „ 

148,165 „ 

... • 106,749 „ 

62,951 „ 

90,666 „ 

. . . 2,481 ,229 dozens. 


Of the above, the export during March, April, May and June 
represents 55‘7 per cent., as against 14 per cent, for the months 
of January, October, November and December. 

On the assumption that the population is the same as that 
recorded at the last Census (1921), namely 24,111, and that 17 
<dozen eggs is the average consumption per head per annum, 
then the total production 'would work out ; — 

Exported 2,481,229 dozens. 

Consumed locally 409,887 ,, 


Total ... 2,891,116 dozens, 

which at 1«. 4d. per dozen would show a total value of ^197, 740. 

A comparison of this figure with the valuation of the county 
may be of interest. The gross valuation of Orkney for 1928 was 
;£74,600, of which the agricultural valuation amounted to 
^50,630. During the year under review the value of the eggs 
produced in the county exceeded the gross valuation by a sum of 
no less than ^123 ,140. 

An abstract made of the position in one of the smaller islands, 
namely Burray, brings out the following position. In 1928 the 
export of eggs was 42,960 dozen. With a population of 410 and 
on the basis of an average local consumption of 17 dozen per bead 
per annum, the total production would be : — 

Exported 42,960 dozens. 

Consumed locally 6,970 ,, 


49,930 dozens. 


At 1«. M. per dozen this would give a figure of £3,329, or 
over four times the gross valuation of the island, which is £817. 
To agriculturists who are frequently inclined to regard poultry 
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keeping M of little or no importance the following ocnapariaona 
may to enlightening. 

During 1928 the total Talue of all the pure-bred Shorthorn 
and Atordeen-Angus cattle sold by public auction in Scotland 
was £182,635, which was roughly £15,000 less than the value 
of the eggs produced in one small county, namely Orkney, 
which exported eggs to the value of £42,000 in excess of all the 
pure-bred Shorthorn, Galloway, Highland, Ayrshire and Friesian 
cattle sold by public auction in Scotland in that year. 

A good deal is heard of the ever increasing competition on 
the home market of produce from overseas, yet in 1927 the value 
of the eggs imported into Great Britain from all parts of the 
British Commonwealth of Nations, excepting the Irish Free 
State and British South Africa, was £15,000 less than the 
Orkney export, which exceeded by 440,000 dozen the total 
imports of eggs from the whole American continent, including 
Canada, the United States of America and South America. 


The following article has been contributed by Professor R. H. 
Leitch, M.A.,B.Sc.,of the West of Scotland Agricultural College. 

During the past two years a defect known as black discolora- 
tion in cheese has appeared with increasing frequency, not only 
ni b Tu among Scots Cheddars, but also in Cheshires 

tSnrkVoT' coloured cheeses. This 

defect, which renders cheese practically unsale- 
able, is characterised by the presence in the cheese of small 
isolated blackened areas with intense black centres, varying 
usually in size from pin points to the size of peas, but occasion- 
ally attaining much larger dimensions. Many affected cheeses 
show in addition a diffuse blackened or smoky appearance 
throughout the substance of the curd which makes them alto- 
gether objectionable from the market point of view. Though 
the defect has occasionally been observed in white cheeses, it 
has recently been much more frequently observed in coloured 
cheeses. 

In a previous communication * the writer showed that this dis- 
coloration was due, not to bacteria nor enzymes, but to lead con- 
tamination and the effect of the introduction of various lead 
compounds during the process of manufacture, and the sources 
of contamination in cheesemaking were described. 

It was shown in the previous article that a common source 
of infection is the cheese vat itself, and that the red lead paint 
used by the manufacturers to coat the walls of the inner jacket 
was the infective agent. Contamination by lead from this source 
could be entirely obviated if utensil makers employed some other 
protective coating than red lead on the jacket surfaces. The 
structure of such a paint film — ^which employs only linseed oil 

' Black Spot in Cheese, ScottUk Journal of Agriculture^ rol x, No. 2. 
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as the vehicle— is too permeable to water, and is therefore ]ial>le 
to be easily detached by the alternate action of steam and water. 

A reasonably good protective coating— which has a nomlead 
basis — ^may be produced by the application of a good water-' 
resistant varnish pigmented with flaked aluminium powder. 
The aluminium paint should be applied to the perfectly clean 
metal surface and stoved to harden the film, or alternatively 
allowed to dry for three days. 

An even better surface protection is afforded by a bitumastic 
paint with a celluloid basis, the paint film produced by which 
is heat and water resistant and is elastic. We strongly recom- 
mend this composition to dairy utensil manufacturers. 

Eecently, a number of cases of black discoloration in farm- 
made cheeses have been reported to our Laboratory. The dis- 
coloration was mostly of the diffuse type, though, on close examina- 
tion, innumerable black specks could also be detected. Samples 
of the discoloured cheeses, when submitted to the micro-chemical 
test, revealed the presence of lead in every case. Three of the 
farms where these cheeses were made were visited at the end 
of the cheese-making season, when, as is the custom, the vats 
are dismantled for winter storage. In none of these cases could 
any flaw or perforation be detected in the inner casing, and con- 
sequently the possibility of lead contamination from this source 
had to be ruled out. The only suggestive feature was that at 
each of these cheese-making farms the same brand of commercial 
annatto was used. This particular annatto was issued in metal 
containers. 

A drum, containing some of the annatto actually used in the 
manufacture of cheese which subsequently showed black dis- 
coloration, was obtained from a dairyman in Dumfriesshire. A 
portion of this annatto was used in the making of a small cheddar 
cheese ; a control cheese was simultaneously made with a 
standard brand of annatto (Hansen’s), milk of the same origin 
being employed in each case. After a ripening period of ten 
weeks both cheeses were cut and examined. The control cheese 
was perfect in colour, while the experimental cheese (in which 
the “ suspect ” annatto was incorporated) allowed typical black 
discoloration. The annatto was therefore the vehicle by which 
the lead factor was conveyed. 

Chemical examination of the annatto confirmed this con- 
clusion. The ordinary chemical test applied to the annatto in 
question gave positive results ; the micro-chemical test was also 
clearly positive. Negative results were obtained with the 
standard annatto. 

A sample of each annatto was evaporated to dryness and 
calcined. The ash of the standard annatto was greyish white 
in appearance and showed no trace of colour, nor did it give 
any lead reaction. The ash of the other annatto contained a 
bright red substance which dissolved in hot dilute hydrochloric 
acid and gave the typical lead test. Further examination proved 
that this coloured substance was red lead. 

309 



ISB SCOttlSH OF AOBICOIArUBB. [^t 

Th« sotiroe of the lead compound in this commercial annatto 
had Btill to be determined. As the annatto was sold in metal 
drums, one might imagine that the lead was derived from solder 
in the jointings of the container. [Caustic alkali, which is the 
vehicle in which the colouring matter of annatto (Bixin) is con* 
veyed, has a solvent effect on solder.] The metal drum was 
therefore sawn through and the interior surfaces examined. No 
obvious solvent effect in the metal seams could be discovered, 
and indeed no internal soldering was apparent at all. Even if 
solder had been the origin of the lead, the compound formed 
would not be red lead. 

The only feasible explanation of the presence of the lead in 
the annatto is that the primary material from which it had been 
prepared contained red lead, and that the manufacturer was 
unaware of this when he purchased his raw material. The 
sophistication of inferior annatto cubes and annatto paste with 
coloured compounds was not an uncommon practice in former 
years. Thus, according to A. W. Blyth (Foods, their Composi- 
tion and Analyses, 4th edition, 1896), among the adulterants 
which have been found in annatto are turmeric, red ferruginous 
earths, Venetian red and red lead. Probably then the batch of 
seed or paste from which the annatto had been prepared had 
originally an inferior colour, and to impart the bright chocolate 
red colour which is characteristic of high class annatto seed the 
exporter had sophisticated it with red lead. 

Annatto manufacturers should, therefore, be on their guard 
when pmchasing annatto seed or annatto paste to see that the 
raw material is pure and unadulterated. 

A section of the Food and Drugs Act would render the sale 
of such lead-contaminated annatto illegal and the vendor liable 
to prosecution. 


In this Journal (Vol. IX (1926), 160; X (1927, 429) an 
account was given of the work carried out since 1923 by the 
iM. « 1*4 committee appointed by the Department of 

of Sw ^e s Agriculture for Scotland to investigate the 
chemical composition of swedes ; one of the 
results of this investigation was to show that the yield of dry 
matter per acre was a figure of much significance, and that 
further information on the yield of the different varieties under 
varying conditions of soil and climate was necessary. 

Since then further yield trials have been carried out at Edin- 
burgh (Boghall and East Craigs) by Dr. Lauder and at Aberdeen 
(Craibstone) by Professor Hendrick, the same varieties being used 
as in the earlier experiments. 

One of the results of the earlier work was to show that if 
the varieties were arranged in the order of their dry matter 
content, the order was roughly the same at the different centres 
and for the different years; that is to say one or two varieties 
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were almost invariably at the top and others with equal certarnty 
at the bottom of the list; the position of the remainder was 
somewhat less certain, and varied from place to place and from 
season to season. The results of the more recent work confirm 
these earlier findings, and the average results for the years 1926, 
1927 and 1928 at Aberdeen and Edinburgh are given below : — 

Average percentage of Dry Matter at the three centres 
{Boghall, East Craigs and Craihstone), 1926-27-28. 

Group I. Einaldie 12-52 per cent. 

,, II. Bangholm ] 

Stirling Castle I 11-85 ,, 

Aberdeenshire Prize ... j 

,, III. Best of All ... 

Magnum Bonum 
Caledonian . . . 

X’L All 

Bronze Tankard 
,, IV. Piet on 10-70 ,, 

As before Xinaldie contains the highest percentage of dry 
matter and Picton the lowest, the difference being quite con- 
siderable, viz. 1-82. It will be seen that the general order of 
the varieties is very similar to that found in the earlier experi- 
ments. 

The difference in the percejitage of dry matter in roots grown 
at the College Experimental Farm at Boghall and at the Plant 
Begistration Station of the department of Agriculture for Scot- 
land have already been referred to, the seed being the same in 
both cases ; both centres are about the same distance from Edin- 
burgh, but Boghall is at an elevation of 600-800 feet, while East 
Craigs is only about 200 feet above sea level ; the earlier experi- 
ments showed that the percentage was always higher at Boghall 
and the recent w-ork confirms this ; for example Kinaldie contains 
13-91 per cent, at Boghall and 12-22 per cent, at East Craigs, 
while the corresponding figures for Picton are 11 -37 and 10-43 ; 
the average of all the varieties is 12-66 at Boghall and 11-31 at 
East Craigs. On the other hand the yield per acre is consider- 
ably higher at East Craigs. 

Yield of Dry Matter per acre. — The yield of roots per acre 
is difficult to determine especially when working with small plots, 
even when the plots are repeated several times. No regularities 
have been observed between the varieties which appear to vary 
erratically, nor could any connection be seen between the per-^^ 
centage of dry matter and the yield per acre. This is possibly* 
due to the number of observations being too small to enable any 
regularities to become apparent. The variation is less at Boghall 
than at East Craigs; in 1926 at Boghall, for example, five out 
of the ten varieties tested gave practically the same yield of 
dry matter per acre, viz. 2-23 tons; two gave 2-42; and the 
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remianipg three gave 2*05 tons dry matter per acre. The average 
yield of dry matter for all the varieties was as follows : — 
BoghaU (1926) 2*21; (1927) 2-31 ; East Craigs (1926) 3-24 ; (1928) 
2-96. 


Thb Department have as usual issued with their Monthly 
Beports for 1st January and 1st July supplements giving the 
wages of various classes of workers at Martin- 
"“nrii tl ir^ “ mas 1928 and Whitsunday 1929. This article 
* summarises these statements, and gives a com- 
parison with the wages current at Whitsunday 1928; a similar 
article appeared in the issue of the Joubnal for July 1928. 

The money values of the allowances given in addition to the 
cash wage, as reckoned at each of the three terms mentioned 
above, are as follows : — 



Whitsunday, 

1928. 

Martinmas, 

1929. 

Whitsunday, 

1929. 

Meal, per cwt 

248. 

188. 

oo 

Milk, per gallon 


l8. 

l8 

Potatoes, per ton 

£4, 108 
£6 

£2, 10«. 

£2, 108 
£6 

House, j>er annum 

£6 

Goal, per ton 

Board and lodging for single men, pei 

£1, 158. 

1 

£1, 158. 

£1, 158 

week 

Bothy accommodation, with attendance, 

148. 

14s. 

148 

per annum 

Bothy accommodation, without attend 

£9 

£9 

£9 

aiioe, per annum 

Keep of cows and followers, pei cow, 

£6 

£6 

£6 

per annum 

£12 

£12 

£12 


The fall in the estimated value of a hundredweight of oat- 
meal would mean, for men getting 65 stone per annum, about 
Is. per week, while that in the value of potatoes would mean, 
for men getting a ton a year, about 9d. per week. The other 
items show no change throughout the period. 

The arithmetical averages of the Department’s figures for the 
wages of married men are as follows : — 


Average Weekly Earnings of Married Men. 




Summer, 1928. 

WnffnER, 1928-29. 

Summer, 1929 


Cash. 

Allow 

anoes. 

Total. 

CMb. 

Allow- 

ances. 

Total 

Cash. 

Allow* 

ances. 

Total 


8 

(L 

8. <2. 

s d. 

8 . d 

8. il 

8. (1, 

8. d. 

8. d. 

«« d 

Ploughmen 

29 

1 

8 9 

87 10 

29 7 

7 7 

87 2 

29 6 

7 9 

37 3 

Cattlemen 

50 

9 

9 1 

39 10 

80 10 

7 10 

88 8 

80 7 

8 3 

38 10 

Shepherds 

28 

9 

11 8 

40 6 

28 9 

10 6 

89 a 

28 6 

10 8 

88 8 


These averages shew a slight fall in ploughmen’s wages 
during the past year, tJie cash wage having risen by 5d., while 
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the value of the allowanoeg is less by 1*. Cattlemen’s wages 
^low a fall ef Is., which is accounted for to the extent of lOd. 
by .allowances, the cash wage being less by 2d. Shepherds’ 
wages show a larger change, the allowances having fallen in 
value by Is. 5d., while the cash wage is less by 4d. 

The following table gives in round figures the weekly earnings 
of ordinary married ploughmen in summer 1928 and in summer 
1929 in 38 out of the total number of 52 counties and parts of 
counties included in the Department’s statement. 



SUMMBB, 1928. 

SUHMBR, 1929. 

COUNTY OB DISTRICT. 

Cash. 

Allow- 

anoes. 

Total. 

Cash. 

Allow- 

ances. 

Total. 



Kirkcudbright 

9. 

24 

9. 

16 

9. 

40 

9. 

24 

14 

9 . 

38 

8S 

5 

38 

84 


384 

Dumfries 

83 


m 

83 

H 

874 

Selkirk 

80 

6 

36 

80 

6 

36 

Roxburgh 

80 

6 

36 

30 

6 

86 

Berwick 

84 

6 

40 

84 

4 

88 

Peebles 

84 

6 

40 

84 

6 

40 

East Lothian 

84 

8 

42 

34 

8 

42 

Midlothian 

84 

n 

414 

34 

7i 

n 

414 

West Lothian 

34 

H 

414 

84 

414 

Stirling 

40 

3 

48 

40 

3 

43 

Dumbarton ^ ( 

39 

4 

43 

39 

84 

424 

Unark (N. W. ) }- Lower Clyde Valley 1 

36 

<4 

404 

36 

84 

39I 

Renfrew j 1 

88 

4 ' 

42 

86 

84 

394 

Ayr(N.) 

86 

6 

41 

86 

4 

39 

Ayr (8.) 

36 

H 

394 

35 . 

4 

89 

Lanark (S,E.) 

36 


394 

86 

34 

894 

Clackmannan 

38 

1 

39 

38 

4 

384 

Fife (aw.) 

88 

1 

39 

88 

4 

384 

Fife(N.E.) 

28 

13 

41 

28 

104 

384 

Kinross 

28i 

12 

404 

284 i 

10 

384 

Perth (S.E.) 

29 

11 

40 

29 1 

11 

40 

Perth (Central) 

28 

11 

39 

28 1 

94 

374 

Angus (S.W.) 

31 

114 

424 

30 

H 

394 

Angus (N.E.) 

28i 

11 

394 

274 

H 

37 

Kincardine 

28 

12 

40 

29 

104 

394 

Aberdeen (E.) 

24i 

124 

37 

244 

104 

35 

Aberdeen (N.E ) 

28i 

12 

364 

24 

1 104 
94 

344 

Aberdeen (Central) 

23 

11 

34 

23 

324 

Aberdeen (S. W. ) 

26 

12 

37 

244 

10 

344 

Aberdeen (N.W.) 

24 

114 

354 

24 

10 

34 

Banff (N.E.) j 

25 

1 IH 

364 

26 

10 

36 

Moray 

26i 

104 

36 

264 

9 

844 

Nairn 

214 

134 

36 

224 

12 

344 

Inverness (E.) 

214 

134 

36 

224 

12 

344 

Ross and Cromarty (K.) 

234 

134 

37 

24 

114 

354 

Sutherland 

18 

14 

32 

184 

12 

8O4 

Caithness 

164 

16 

824 

164 

14 

8O4 

Average .. 

9. d, 

29 8 

9. (f. 

8 11 

1 

9. d.\ 

38 7 

s. d, 
29 8 1 

1 

d, 
7 10 

9 . d. 

37 6 


The arithmetical average of the cash wages for these 3&, 
counties or parts of counties is the same as last year, while the 
value placed on the allowances is less by Is. Id. 

Most of the districts show no change in the cash wage, but 
an increase of Is. is recorded in Kirkcudbright, South-East 
Lanark, Kincardine, Nairn and Inverness, and one of fid. in 
North-East Aberdeen, Boss and Cromarty, and Sutherland, 
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while a decrease of 2s, has taken place in Benfrew, one of Is. 
in North Ayr and Angus, and one of 6d. in South-West Aberdeen. 

The range of the total wages, including cash and allowances, in 
the various divisions of the country is as follows — ^in the southern 
counties from 37s. 3d. to 38«. ; in the south-eastern coimties 
from 36«. to 4t2s . ; in the Lower Clyde Valley from 39«. 3d. to 
42s. 3d. ; in the rest of the central area from 37s. to 43s. ; and in 
the north-eastern and northern counties from 30s. 3d. to 35s. 3d. 

Single ploughmen. — The average wage of single ploughmen 
in the south-eastern counties is 33$. , the same as last year. Most 
of the south-western districts show no change, but in the Lower 
Clyde Valley and North Ayr the cash wage averages 18s. 2d., as 
compared with 19s. 8d. a year ago, with board and lodging 
valued at 14s. In Angus, Perth and Fife the average cash wage 
is 28s. Qd. , or 4d. less than last year, while the allowances, valued 
at 6s. id., show a decrease of Is. In the north-eastern and 
northern counties there is little change. In Scotland as a whole 
a single ploughman’s wage averages 32s. 9d. (cash 22s. 3d., 
allowances 10s. 3d.), showing a reduction of 3d. on the year. 

Women Workers. — Dairy workers receive cash wages ranging 
from 12s. 3d. in Bute to 19s. in South Ayr, with board and 
lodging valued at 14s., while in the Lothians a cash wage of 
25s. is paid, with no allowances. Other women’s rates vary 
from 9s. in Orkney to 15s. in Aberdeen and Ijanark, with board 
and lodging. valued at 14s. ; where the whole is paid in cash the 
wages run from 21s. to 26s. Women paid by the day generally 
get 3s. 3d. or 4s. ; in Angus 4s. 6d. is the rate. 

Boys. — Where board and lodging are provided the estimated 
total wage ranges from 21s. to 27s. 6d. , according to age and 
experience. In a few districts where the whole is paid in cash 
the rates are from 19s. to 21s. 

Girls. — ^Iii the south-eastern counties, where girls are paid 
in cash, the rates vary from 15s. to 18s. Where board and 
lodging are provided, the estimated total earnings are consider- 
ably higher in some cases. 

Casual Workers. — Men get from Ds. to 6s. and in special 
cases 7s. 3d. or 8s. a day; the weekly rate varies from 3()s. to 
40s., and the usual rate per hour is 9t/. Women get 3s. 3d. to 
4s. a day, or 3d. per hour. 


The present appearance of Aberdeenshire differs vastly from 
what it was in the eighteenth century. To-day from almost any 
eminence in the eastern part of the county the 
eye can feast itself on a scene which in many 
respects is unique m Great Britain. In every 
direction lie unbroken stretches of agricultural 
land. Only the sites of the farm buildings and 
roads, the stackyards and the waterways seem to b© free from 
invasion by the plough, Probably in no part of Great Britain 
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is the proportion of arable land to the total area so high as in 
the DeCT, Ellon and Turriff districts of Aberdeenshire. In their 
zeal for subjecting land to the plough our forefathers grudged 
even space for the trees that would have done so much to 
beautify and shelter the countryside. The whole county has 
to-day, in spite of the alleged hard times, a singularly prosperous 
air. The well-tilled, well-laid out, well-fenced rectangular fields 
please the eye no less than do the neat, substantial and pros- 
perous farm houses and steadings. In these Aberdeenshire stead- 
ings there is nothing shoddy, nothing tumbledown, and one com- 
pares them very favourably with the ramshackle farm buildings 
so frequently seen in the south of England and on the continent. 

Apart, however, from the somewhat bleak and treeless aspect 
of parts of Aberdeenshire, the appearance of the county to-day 
differs vastly from what it was nearly two hundred years ago. 
Instead of neat and well-cultivated fields one saw little but bogs 
and moorland broken here t^pd there by little patches of cultiva- 
tion, which on closer inspection proved to be the high backed 
rigs on which crops of a kind were grown. All the more fertile 
land was then a swamp. Cultivation was confined to the steeper 
and drier lands. No enclosures were to be seen except fortherude 
turf walls that surrounded the folds, into which the cattle were 
driven at night. The houses were hovels which had been hastily 
erected and which could be as hastily demolished. Kind neigh- 
bours in a fit of industry could provide a young couple with a 
“house fit to live in” in the short space of a day. If the houses 
were poor, mean hovels without chimneys, without proper 
windows and without even proper thatching, the appearance of 
the outhouses was worse still. Moreover only the better-off 
farmers could boast of two-roomed houses in the early part of the 
century. In some of the poorer class houses the cattle occupied 
one part of the one and only room and the family the remainder. 
Amongst such surroundings dirt and disorder reigned supreme. 
Poor and often insufficient food combined with bad cooking and 
dirty surroundings gave to everyone a listless and indolent 
appearance. Except in harvest time hard work was unknown, 
and even then the people were possessetl by only sliort fits of 
industry. At other times of the year the men, instead of casting 
their jackets to the work, put on more clothes to do such outside 
work as ploughing. Usually they were to be seen hanging about 
the houses in listless groups seeking the smallest excuse to get 
away from home. Communions in those days were attended often 
by thousands of people from neighbouring parishes and lasted for 
days on end. Fairs, baptisms, penny weddings and funerals 
were all celebrated in great style. Agriculture, however, was in 
a shocking condition. The farm lands were divided into infield 
and outfield. The infield portion nearest the houses was, by 
virtue of its receiving all the farmyard manure, continually 
cropped, the rotations consisting of oats, oats, here, and then oats 
again. The oqtfield, about six times as large as the infield, was 
frequently divided into two portions, the fold and the faugh, 
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The fold portion got its name from the fact that on a part of 
this land — ^usually about a tenth part — the cattle were folded 
for the night. The walls of the fold were made of cast turf 
and every year the site of the fold was shifted. The vacated 
fold was usually cropped with oats, and cropping took place 
year after year until the retmns were so poor that it was no 
longer profitable to crop. Thereafter the land remained vacant 
until it was folded again. The faugh portion of the outfield 
received somewhat similar treatment to the fold, except that it 
received no manure whatsoever. About a tenth portion was 
broken up every year and cropped until it could be cropped no 
longer. The breaking-up process was usually preceded by rib 
ploughing in the early summer and later on by the burning of 
the sods. The term “ burnt ” or “ brunt ” land still persists 
in such place names as “ Farburnthead ” in the parish of 
Fintray. Ploughs in those days were ludicrous affairs. They 
were ponderous wooden articles, drawn by lumbering teams of 
oxen and horses, or by oxen alone. Often there were eight or 
ten oxen, four abreast. One man held the plough, another led 
the team walking backwards, a third man, termed a goadman or 
gadman, exercised the function of driving the oxen either by 
humouring them by his skill in whistling or by applying his sharp 
stick to their bodies. The ground was so rough that it had to 
be levelled down. The clods were broken by hammering. The 
harrows were made entirely of wood. Wlien the Barclay of Ury 
of that time took to Stonehaven a Norfolk ploughman who 
could single-handed hold the plough and drive the two horses 
yoked to it, there was great talk and wonderment. The roads 
were so bad that wheeled vehicles could not be used. The same 
Barclay also introduced to the north the heavy ponderous English 
waggon, and the passage of the vehicle along some of the Aber- 
deen streets caused fear and trembling amongst the people, for 
the houses shook with the vibration. 

The winter food for horses and cattle was then straw or 
boiled chaff. Turnips w'ere unknown until Barclay introduced 
them from England. At the end of the winter the cattle were 
often too weak to stand and had to be carried out to the pasture. 
Potatoes at the beginning of the century were practically 
unknown. The wild or grey oat, now practically unknown save 
as a weed, was then called the “ sma ” cxjrn. Threshing mills in 
the first half of the century were unknown. The corn crops 
were threshed by the flail and fanned by the winds of heaven. 
Mechanical fanners which were then being introduced were 
regarded as inventions of the devil. Bye grasses and clovers, 
though in use in England at that time, were unknown in Scot- 
land. When the fold or faugh land became too poor to crop, it 
was allowed to clothe itself with a pasture of weeds, moss and 
thistles. Such a pasture was deemed sufficient to restore the 
land to fertility, as instanced in the following “ saw ” : — 

“ If land be three yean oot and three yean in 
Twill keep in good heart till the deil grow thin I ” 
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Cogtom, based largely on ignorance and superstition, did 
much to Hinder agriculture. Many farmers fixed the 10th day of 
March as the earliest date on which ploughing could be com- 
menced. The grain crops could be safely sown after the ash 
trees' leaves were out, i.e. in the month of June. Under such 
conditions yields were very low, and were considered satis- 
factory if three or four times the seed was produced. In late 
seasons the grain crops did not even ripen. A succession of cold 
and sunless summers in the opening years of the century created 
widespread disaster. Thousands of people died and were placed 
in graves without either coffins or winding sheets. 

As the century advanced, however, considerable progress was 
made in the art of agriculture. Land was enclosed and drained. 
Pioneers like Barclay of Ury, Grant of Monymusk, Anderson of 
Monkshill, Gumming of AcHry, and Silver of Netherley intro- 
duced better methods. Lime began to be used as a manure. 
Turnips and potatoes were gradually introduced. The art of 
stall feeding of cattle was initiated. Suitable rotations of crops 
were practised and more attention was paid to the breeding of 
all kinds of live stock. The landlords of that time were in large 
measure responsible for these improvements. The more enlight- 
ened of them granted improving leases at nominal rents to 
enterprising tenants. Educated men vied with each other in 
their knowledge of agriculture. The minute book of “ The 
Farming ('Jub at Gordon’s Mill,” now in King’s College 
library, Aberdeen, tells us how some of the more active and 
prominent members of that club were professors at King’s 
College. I'he object of the club was to improve agriculture. 
Information regarding the practice of agriculture in other dis- 
tricts, chiefly Norfolk and the Lotliians, was gleaned either by 
letter or by observation of individual members. The drawbacks 
to improvement in agriculture were eagerly discussed, and 
arrangements were made whereby trials of newer and improved 
systems could be carried out. 

Aberdeenshire to-day owes much to those pioneers of the 
latter part of the eighteenth century. A soil which was naturally 
unpromising was made fertile through colossal and untiring 
efforts. Round Aberdeen itself the soil was almost literally 
made by the hand of man. ” The twal mile roun aboot ” is 
no chance meaningless allusion. The enthusiasm created by 
such societies as the one at Gordon’s Mill is to-day reflected by 
the important place which agriculture occupies in the elementary 
school and university alike, by the numerous and flourishing 
agricultural societies which exist all over the county, by the 
widespread publicity which agi-icultural subjects enjoy, and by 
the extraordinary fame which the sons of this county have 
accjuired in agricultural realms. 
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Taa following article has been contributed by Mr. James 
Dunlop. 

System of Preserving Potatoes . — ^Few crops provide a greater 
supply of human food per acre than potatoes, and they const!* 
tute a considerable part of the farm economy 
Potato supply of most countries of the world. 

mBouaiM. British farmer learned from the Dutch 

the art of potato growing as well as of green cropping generally 
about 200 years ago, and Holland is the country where potatoes 
are still grown to the greatest perfection. In that small country, 
one half of which has been reclaimed from the sea and the other 
part largely from heather and bog, potatoes are cultivated for 
two distinct and separate purposes, viz. for human consumption 
and for manufacturing. 

The Factory Potato . — On the reclaimed bog land, on which 
the unemployed of Holland have been engaged in remunerative 
work, potatoes are grown for manufacturing purposes only, such 
as the making of potato meal and the extraction of starchy foods, 
macaroni, spaghetti and chocolate. For this purpose the Dutch 
farmer aims at quantity, not quality. The small Dutch farmers, 
who are the heaviest users of artificial manure in the world, 
grow from 20 to 26 tons per acre — ^without dung — of the coarse 
variety, called “ Thorbechi.” The farmers run their potato 
factories on co-operative principles, and get about 35s. per ton 
for potatoes of this variety. 

Eating Potatoes . — In Holland eating potatoes are grown in 
the coast districts of Friesland, North Holland and Zeeland. As 
a rule the farms are small and the acreage of potatoes is confined 
to 4 or 5 acres per farm. The value of potato land is high, 
amounting to about £250 per acre. The upkeep of the sea 
walls involves considerable expense and taxation is heavy, being 
from 10s. to £1 per acre. The cost of labour is similar to that 
in Scotland, and varies from 30s. to 40s. plus perquisites per 
week. 

That the Dutch at certain seasons can and do invade the 
British market is not easily understood, as their natural advan- 
tages are not apparent. Particularly well educated for his job — 
10,000 young Dutch farmers attend the winter agricultural 
schools annually — the Dutch farmer is a scientist and expert in 
the art of manuring and of cultivation and grows large crops. 
His co-operative manure factories provide him with cheap 
manure, and his co-operative selling agency, which delivers any- 
thing from a 20 lb. bag to a boat lo^ of potatoes, secures for 
him all the middleman’s profit. In this he scores over the home 
farmer, whose potatoes often pass thripugh the hands of a number 
of middlemen, with the res^t that the price is doubled when 
they reach the consumer. One of the favourite eating early 
potatoes in Holland is the Oreat Scot. Somewhat yellow in 
texture in Holland, it is a feirly dry potato with a fine flavour 
and is a large cropper, 
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A feature of the potato field in North Holland in the month 
of June is the strength and regularity of the rows of plants. 
This regularity is secured by a revolving marker on the single 
horse plough. The potatoes are planted every second furrow on 
prepared soil. 

Preserving Potatoes . — ^Unlike grain, potatoes in a year of 
plenty cannot be kept for use in the following year. Their 
keeping properties are generally exhausted before the new main 
crop is ready. In districts remote from the co-operative potato 
meal mills the Dutch farmer practises a system of preserving his 
surplus eating potatoes for stock feeding. 

This system is valuable (1) where potatoes before digging 
have been attacked by disease and the keeping properties of the 
refuse so impaired that instant consumption or preservation is 
necessary, or (2) in seasons when crops have been exceptionally 
abundant and prices are correspondingly low, and the potatoes 
cannot all be consumed even by stock without considerable loss 
before they decay, as might be the case this season in Scotland. 
It is then before they are badly sjffouted that the system of 
preserving potatoes in Holland is practised and proves profitable. 

The Dutch Method . — ^The following method of preserving 
potatoes practised in Holland enables them to be kept whole- 
some for an indefinite period. A portable washer and steamer 
is used to wash and steam the potatoes, which are then pressed 
firmly into a pit in the ground so as to exclude air and covered 
over with a layer of earth. Two men with two steam boilers 
capable of holding 250 to 300 lbs. each can cook about 12 tons of 
potatoes per day. For this purpose about IJ cwt. of charcoal 
are required. The total cost of labour and fuel works out at about 
2s. per ton. 

It is essential to steam the potatoes in as little water as 
possible and to pour off the water before they are packed in the 
pit. The pit is about three feet deep and of a similar width. It 
is imperative that the potatoes be firmly pressed and packed to 
exclude air. Unless this is carefully done, loss follows. 

Old thin jute bags are put over the potatoes and a layer of 
earth about a foot or so deep is placed on the top. In a wet 
climate the pit is thatched over with straw and care taken to 
divert the viiater from the potatoes. If the usual quantity of salt 
is not added when the potatoes are steamed, it should be added 
before the potatoes are used. 

The feeding value and flavour of the potatoes are but little 
affected by this process and they will keep in the pit for years. 
Authorities say that the loss in the feeding value of the potatd- 
resulting from this process is less than 5 per cent. One ton of 
steam potatoes is regarded as equal in feeding value to 5 cwts. 
of maize meal. 
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Thb following article is contributed by Mr. John Anderson, 
B.Sc,, N.D.D., of the West of Scotland AgriQultural College. 

There are certain areas in Orkney, the Western Isles, and 
various districts on the mainland of Scotland where cultivated 
varieties of oats will not grow, but where the 
“ small oat ” (Avena Strigosa), myrtle oat, 

tt Oats to crow. grown with much success. 

Eeferences to this fact have been made by 
different authors in articles which have appeared in this 
JouBNAii,^ and there appears to be general agreement that the 
failure of cultivated oats in these areas is attributable to the 
over-alkalinity of the soil resulting from overdressing with sea- 
weed, whereas this soil condition is more favourable to the 
growth of A vena Strigosa. 

In a recent article on “ Oat-sick Land in relation to Eel- 
worm Disease,”® Dr. Bobertson summarises the results of his 
experiments and observations as follows 

1. The failure in the growth of oats on oat-sick soil is 
due to adverse soil conditions and improper nutrition, 
probably resulting from manuring the soil with cockle shells 
or fisher dung. 

2. The belief that eel worms are mostly present in oat- 
sick soils and are the cause of the failure of the oats is 
incorrect. 

3. Oats develop normally and produce a profitable crop 
on oat-sick land if nitrogen is applied at seeding in such a 
form that it is fixed by the soil, e.g. sulphate of ammonia. 

The writer has been interested in this problem for a number 
of years, and the results of his investigations may prove of some 
interest and contribute to its solution. His attention was first 
drawn to it in 1907 by the late Mr. llobert Morris, V.S., Reiss 
Ijodge, Caithness, who showed him a field on his farm where 
white oats failed to grow, but on which a black oat obtained 
from Orkney grew successfully. He mentioned other farms in 
Caithness where the same conditions prevailed. Mr. Morris 
gave two possible explanations. The first was that in the days 
when the farm was part of a crofting township the surface of this 
field was “ skinned ” to provide turf for the “ fail ” dykes 
which were built by the crofters. The second was that it might 
be due to an excess application of shell sand whicb was carted 
from Reiss sands and spread over the field. 

In 1910 during a course of agricultural lectures in the Island 
of Tiree the writer was frequently asked to give his opinion 
regarding the value of seaweed as a manure, particularly as applied 
to the potato crop. At that time he had no experience in the 
use of seaweed and gave the general reply that it supplied the 

^ “Amcultuie in the Outer Hebrides/* Colin McDonald, Scat. Jour, of Agric.^ 
vol iU No. 4; Agriculture in Shetland/* J. W. M^Gillvray, Scot, Jour.j^ Agn^.^ 
vol. iii, No. 4; “Agriculture in the Outer Islands of Argyllshire/' W. W. Philip, 
Scot. Joiw. qf A gric.y vol HI, No, 2; “Glitppses of Old Time Scottish Fanning/' 
Prof. J, A. S. Watson, Scot, Jour, of Agrtc.^ vol. xi. No. 2. 

® Soot. Jour, of Agric , vol. xii» No. 1 
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same ingredients as farmyard manore, but was poorer in phos- 
phoric acid and contained more potash. Ijo 1911 experiments 
were carried ont at several centres with the potato crop. Six 
plots were laid down with seaweed, farmyard manure, and half 
and half seaweed and farmyard inauui'e, used alone and in com- 
bination with a complete mixture of artificial manures. It was 
found that seaweed alone gave as heavy a yield as farmyard 
manure, but that the quality of the tubers was distinctly inferior. 
When artificials were used in addition the yield, quality and 
flavour of the potatoes from the seaweed were better than when 
farmyard manure was used. After several trials a mixture of 
1 cwt. sulphate of ammonia, 5 cwt. superphosphate, and 1 cwt. 
sulphate of potash was found to give a good return both in yield 
and quality. As far as the potato crop is concerned it would be 
foolish to neglect the use of seaweed, which can be got for the 
carting away. 

The effect of seaweed on the oat-crop was also tested. The 
writer was surprised to find that Avem Strigosa was the principal 
oat grown in Tiree, and he was inclined to be sceptical when told 
that cultivated varieties would not grow. He arranged for the 
varieties Sandy, Potato, Mounted Police, Beseler’s Prolific, 
Yielder and Black Tartarian to be sown, and in order to ensure 
success a complete and liberal manuring was given. The oats 
brairded, grew luxuriantly and gave every promise of success, 
but when they ■ should have been shooting into ear, growth 
ceased and the leaf blades took on a reddish brown appearance. 
The following year several other varieties were tried and 
manured, but with the same result. 

In 1916 a demonstration area was formed in Tiree by arrange- 
ment with Mr. Malcolm M'Lean, Kirkapol, who placed his 
farm almost unreservedly at the disposal of the Agricultural ’ 
College for demonstration purposes. No definite rotation had 
previously been followed, a practice which still exists in the 
greater part of the island. The farm was in the first place 
divided into fields of three acres each. Potatoes and turnips 
were grown with the aid of seaweed and artificials, and good 
crops were generally obtained, but the turnips were frequently 
attacked by the cabbage root-fly. In 1916 the lea oats were 
grown in very sandy soil where Mr. M'Lean would by choice 
have grown rye. It was decided, however, to grow a mixture 
of Sandy Oats and Avena Strigosa. The summer of 1915 was 
scorchingly hot and the return from this crop was disappointing, 
for only the Avem Strigosa reached maturity. In the following 
years no attempt was made to grow a cultivated variety of oats 
as the principal crop, only a small plot of less than one quarter'* 
acre being sown with potato oats to measure any improvement 
in tlio condition of the soil. The potato oats were well manured, 
yet each year the plants grew well only until the ear should be ^ 
formed, when growth stopped and the rusty colour appeared. 

It was then assumed that deficiency of nitrogen, phosphoric 
acid and potash was not the cause of the failure, but it was 
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thought that the failure might be doe to a AifioienOy of humtv. It 
was therefore decided to adopt ev^ means of increasing humus. 
This oould be done only by judicious cropping and manuring. 
The method practised in the rotation was as follows : — 

1st Year. — Lea Oats (Avena Strigosa). — Seaweed applied 
on the lighter parts of the soil. 

2nd Year. — ^Potatoes and Turnips. — Seaweed was relied 
upon mostly, but when dung was available some was pnt 
in the drills for turnips. The seaweed was spread on the 
surface as collected and ploughed in. 

3rd Year. — Barley (here), as the nurse crop for grass 
seeds. An application of seaweed was given if it came 
ashore, and if not, rye was grown on the more sandy parts. 
A good mixture of grasses and clovers, including wild white 
clover, was sown. 

4fb Year. — ^The young grass was top dressed with farm- 
yard manure and, as a rule, all this manure was put on the 
grass. Seaweed was not applied to the young grass as 
experience showed that it “ burnt ” it up. 

5th Year. — The second year’s grass was top dressed with 
seaweed and either cut for hay or grazed according to the 
need for wintering fodder. Seaweed is a valuable manure 
for second year’s grass and older grass, and it has also a 
great effect on the growth of clover. , 

6th Year. — The third year’s grass also received seaweed 
when it could be obtained. The grass was grazed by cattle 
and sheep, and in the last year the stock were kept on it as 
much as possible so that their droppings might increase the 
fertility and the humus. 

It will thus be seen that no attempt was made to reduce the 
amount of seaweed, but on the contrary it was used as much as 
possible. 

After being cropped according to this scheme since 1915 
with a plot of about one quarter acre of potato oats in the lea, 
it was found that m 1925 the potato oats came into ear and 
ripened. In 1927 Mr. M’Lean wrote as follows : — “ I am 
pleased to inform you that the crop of potato oats is quite a 
success.” This crop was sown in the same field on which the 
mixture of Sandy Oats and Avena Strigosa was such a dis- 
appointing failure in 1915. 

There can be no doubt whatever that deficiency of humus 
is the chief factor causing the failure of the oats to grow. It 
explains the failure in Tiree and also in Caithness. It is not 
quite correct to say that the cause of the failure was removed 
in Caithness when the jaactice of applying seaweed was 
abandoned. Failure of oats may still be seen any year in Caith- 
ness on some fields on the roadside between Wick and John 
O’Groats, and it is almost certain that seaweed was never used 
on them. On the thitt soils overlying the boulder clay of Caith- 
ness humus is deficient, and in this type of soil and also on those 
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of a Bandy nature mnch benefit will be derived from an aocnmo- 
lation of bnmas. The inclusion of wild white clover in seed 
mixtures has already brought about great improvement in many 
soils in Caithness and elsewhere, and this improvement is 
generally attributed to ihe nitrogen which has been accumu- 
lated, but credit should also be given to the increase of humus. 

The record of Aberdeenshire farming between 1758 and 1765^ 
is of special interest in connection with this subject. The 
Norfolk rotation of cropping was introduced into England in 
1730. It took several years to break down the prejudices of 
these days, and it was about 1760 when the new system began 
to be practised in Aberdeenshire. The improvement which 
would thus be effected would enable cultivated varieties of oats 
to be grown, and the use of clover and grasses would tend to 
conserve the humus. 

In Tiree and in Shetland the continuous grain growing with 
oats, barley or rye, which is still practised, necessitates the 
atmual ploughing of the land. After five years or so the yield 
becomes so reduced that little more than the seed is returned. 
Ploughing is then abandoned and the land is left out, generally 
without grass seeds being sown, until it becomes clothed with 
whatever grasses, clovers and weeds will grow. After a period 
of seven years or thereby the land is considered to have recovered 
some of its fertility and is again put through a course of cropping. 
The rotation might thus be described as five to seven years of 
cultivation and five to seven years of rest from cropping. This 
system is very wasteful of humus. 

In 1923 the black oat which was obtained from Orkney by 
Mr. Morris and other farmers in Caithness was introduced into 
Tiree, where it grew very well. This oat is the myrtle oat, but 
to what extent it will supplant A vena Strigosa is not certain. 

It should be mentioned, however, that A vena Strigosa is not 
a weed. It provides good feeding for stock throughout the 
winter and is fed usually in the sheaf. Only what is required 
for seed purposes is threshed. The feeding value of the grain 
is very high. The late Professor Berry found the average per- 
centage composition of the kernel of thin husked, thick husked, 
and of Avena Strigosa oats to be as follows : — 



Protein. 

Oil. 

Carbohydrate. 

Fibre. 

Ash. 

Thin Husk 

18 6 

8 20 

74*69 

165 

216 

Thick Husk 

16 88 

8-94 

74*13 

146 

2*09 

Avma StrigoM, 

1718 

0.39 

69*60 

139 

2*44 


It will thus be seen that Avena Strigosa is not to be despised. 
It has the further advantage that the grain is not easily shed, a 
point of considerable importance in these wind-swept islands. 


^ ** Fanuii^ in Aberdeettehire - Anoieut and Modem/* James Wilson^ M. A.» B.So., 
TfonmciiQM JSighkmi amd AgrteuUural 1902. 
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The ooaclusions which may be drawn £rom these investiga* 
tions are : — 

1. The failure of cultivated varieties of oats to grow is due 
to a ^ficiency of humus in the soil. This deficiency may be 
made good in a few years’ time by the adoption of a rotation in 
which the land is left under grass for at least three years, by the 
use of all forms of organic manures including seaweed, and by 
ttie sowing down of the land with a good seed mixture of grasses 
and clovers, including wild white clover. 

2. Seaweed is a most valuable manure and the return 
obtained from it justifies its use. It is particularly useful as a 
top dressing for grassland. It gives a good yield of potatoes, 
but the quality is improved by the addition of a phosphatic 
manure such as superphosphate. 

3. It has not been proved that the application of seaweed 
produces alkalinity. On the contrary Dr. Bobertson finds a 
lime requirement in one case of 6 cwt. lime per acre. Decom- 
position of organic matter should lead to acidity and not to 
alkalinity. 

4. Soils can be found in most counties in Scotland which are 
deficient in humus. Lime is also required over large areas. 
Lime and humus are probably the two most outstanding defici- 
encies in Scottish soils at the present time. 

5. The use of the term oat-sick land does not convey a 
correct impression. If the land had previously grown oats and 
then failed to do so the use of the term might be justified ; but 
in the soils under review the oats would not grow at all, and it 
would be more correct to say the land was 'unsuited for the 
growth of oats. 


Agricultural Progress. The Journal of the Agricultural Edu- 
cation Association. — Vol. VI, the issue of this Journal for 1929, 
Biir flbwB maintains the high standard of quality 

and interest of previous numbers. 

“ Becent Advances in Dairy Science ” are dealt with in the 
opening article by Dr. Norman C. Wright, which summarizes 
the latest knowledge regarding the feeding of dairy cows, the 
physiology of milk secretion, the inheritance of milk yield and 
quality of milk, and the nutritive value of milk. 

A similar contribution by Dr. H. G. Sanders brings together 
the results of work at Cambridge and elsewhere relating to agri- 
cultural physiology such as sexual cycles, the hfe of the sperm, 
and artificial insemination, fertility and its variations, and milk 
secretion. 

A full report is included of papers read at the summer meeting 
of the Association at Belfast in 1928 and the winter meeting in 
London. These embrace such diverse topics as “ Agricultural 
Administration in Ulstar ” by Dr. J. S. Gordon; “ Fattening 
Pastures of Leicestershire ” by Mr. T. Hacking; “ Pit Silage ” 
by Mr. B. Mackenzie ; “The Byegrass Seed Industry of Northern 
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Ireland” by Mr. S. P. Mercer; "Methods of Pasture Analyws” 
by Dr. B. A. Bob^s; ” Field Work on the Soils of Kent ” by 
Mr. B. 8. Furneaux ; “The Importance oi Method in Teabching” 
by Sir A. D. Hall; “The Organisation of Agricultural Besearch 
and Teaching in Northern Ireland ” by Dr. O. Scott Bobertson ; 

“ A Philosophy of Agricultural Education ” by Mr. A. B. Bruce ; 
and two accounts of the ” Poultry Industry in Northern Ire- 
land ” by Messrs. Adams and Shaw. 

Beference is made to recent activities such as the Imperial 
Agricultural Besearch Conference, the Educational Exhibit at 
the Nottingham Boyal Show, the World’s Dairy Congress of 
1928, the Bothamsted Conferences on malting barley and 
changes in the old rotation, and the establishment of the Hannah 
Dairy Besearch Institute. 

Notices of deceased members, a list of recent bulletins and 
reports, and reviews of agricultural books conclude the volume, 
one which everyone interested in the development of agriculture 
ought to peruse. 

Beef Production in Great Britain, by Professor T. B. Wood 
and Mr. L. F. Newman. — This little book is a model of precision 
and lucidity. It should be in the hands of every cattle feeder 
in the country. The information which it gives is at once 
scientific and eminently practical ; the illustrations are skilfully 
devised and beautifully reproduced ; and the tables bring together 
much useful information regarding the changes in composition 
which occur in the carcases of fattening animals at various ages. 

After describing the present practice in beef production and 
calling attention to its defects, the authors make suggestions for 
improvement. One is to improve the quality of the product itself, 
and here Scottish beef comes in for praise. A second is to 
improve the methods of slaugliter and the treatment of the 
carcases before they are sent to the market. A third suggestion 
is to organise on more business-like and economic lines the 
transfer of store cattle from (he breeding to the feeding areas. 
The production of baby beef is also recommended, with better 
methods of obtaining calves from dairying districts and of pro- 
viding the concentrated food required. 

The latter part of the book deals with the chemical com- 
position of the different cuts of beef from animals specially fed 
and slaughtered under the supervision of the investigators. The 
primary joints known as ” Loudon cuts ” are dealt with in 
detail, and their average composition shown for animals at all 
stages from baby beef animals to three year olds. 

Minerals in Pastures. J. B. Ojt, assisted by Helen* 
Scherbatoff. — One of the main services rendered to Agricultural 
Science by the llowett Besearch Institute in Animal Nutrition 
has been to emphasise the importance of minerals in the dietary 
of farm animals; 'and not merely their presence, but also tlie 
amount of each requisite mineral constituent proportional to the 
others. Applied to the natural dietary of these animals — ^pasture 
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grassQ#, this theory is held to aocount in great measure for the 
known differences that exist between pastures, and also lor the 
gradual deterioration of pastures by continual grazing without 
restorative treatment. 

In this treatise Dr. Chr sets forth the whole case for the 
proper appreciation of the rdle played by minerals in pastures. 
He stresses the economic importance of the problem from the 
Imperial standpoint, and shows that it must be studied not only 
from the points of view of the botanist and soil chemist, but also 
from those of the biochemist and the physiologist who are 
interested in the effects of different types of pasture on the 
nutrition of the grazing animal. 

The actual amounts of the various minerals found in different 
kinds of pastures are given as found by numerous investigators, 
and the factors affecting this mineral content are studied. 
Several chapters are devoted to the effects of mineral deficiencies 
of pastures in various parts of the world, and to the effect on the 
pathological conditions resulting therefrom of direct administra- 
tion to the animal of the deficient minerals or the enrichment of 
the pasture by the application of mineral fertilisers to the soil. 
Apart from the prevention or cure of diseases, it is shown that 
these measures may influence the rate of growth of young an im als 
and also the rate of production in adult females. 

The conclusion is reached that the information now available 
“ warrants the belief that the carrying capacity of pastures can 
be much increased and the health and quality of the animals 
grazing in poor pastures can be much improved. ... It is 
probable that the total production of the grazing lands of the 
world can be doubled.” 

The book is introduced by a preface in which Major Walter 
Elliott describes the interest of the Civil Research Committee 
and the Empire Marketing Board in the work, and also by a 
foreword from Professor Cathcart, who commends the mono- 
graph as ‘‘ a veritable source book to those interested in grass- 
land problems and a stimulus to further development of this 
field of research.” 

The 23rd Swedish Agricultural Exhibition, which will be 
held in Stockholm from the 19th to 24th June 1980, promises 
1 to surpass its predecessors in popularity, and as 
it will be held on this occasion in the capital 

Stoekkeliiiu 1930 . Sweden, frequented by people from all parts 
of the world, its success seems assured. 

The aim of the Agricultural Exhibition is to illustrate the 
rAionrces of the farming industry of Sweden. In addition, it 
will be regarded as a comprehensive form of propaganda for a^- 
cultural interests throughout Sweden, and is intended to give 
guidance and incentive to progressive measures, which agricul- 
turists from other lands will find of utility. Accordingly, only 
the very best specimens of animals, products, requisites, 
machines, &c. will be exhibited. 
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Aooommodation is being prepared for about 1,500 cattle and 
2,000 fowls. A large Dairy Show, with dairies in full swing, 
showing refrigerators, the making of butter, cheese, and othear 
milk {ffoducts, will be organised. The sections dealing with 
agricultural machinery, electrical and other technical af^liances, 
and the scientific, statistical and economic resources of farming 
will be very comprehensdve. 

A completely equipped model farm, furnished with all modem 
technical accessories and with pasture paddocks attached, will 
be on show, along with a stock of domestic animals suitable for 
such a demonstration. 

The programme also comprises a Horticultural Section, of 
which parts will be devoted to the laying out of a number of 
model gardens for private residences, small-holdings and allot- 
ments (colony gardens). 

Fishery and allied industries will form one section, comprising 
products of fishing, fish preserving, methods of transport and 
trading, fishing tackle and equipment, pisciculture and the pro- 
tection of fish. Even the develojunent of fishing through the 
years will be illustrated, and a scientific section will show the 
results of research in fishing waters, <&c. 

As the Art Industry, Handicraft and Domestic Industry 
Exhibition will be in progress at the same time as the Agricul- 
tural Show, the extensive handicraft and domestic industry 
section of the latter will be combined with the former for the 
convenience of visitors. 


A SBRiBS of fifteen articles has recently been published in 
The Statist on various problems of British agriculture ; the first 


ProUems of 
British 
A^enltnre. 


article appeared on 2nd February and the last 
on 8th June. The subject is in the first 
instance dealt with from a statistical point of 
view, with particular reference to the past. 


present and future of live stock and its products, which constitute 
a very large jffoportion of the output of British farms. Articles 
1 to 7 contain a large amount of information, drawn from a 


variety of official sources, on the changes that have taken place 
in British agriculture during the last fifty years, the main 
feature of these changes being the advance of stock production 
and the relatively small return now received from grain crops. 
The author expresses the opinion that this change is not merely 
transient, and in subsequent articles he enlarges on this theme, 
with a critical survey of the future of the industry in marketing 
and production; he also discusses the methods which the trend 
of international economics and politics may possibly force this 


country to adopt in order to alleviate the present state of depres* 


sion in the industry. 

The author is by no means despondent as to the future, and 
ytdtile admitting that the regeneration of the industry depends to. 

827 



vtm Bo&mBH or Aoaacmxflratra. 

t 

a great extent on the policies of the three poKtical parties (which 
he analyses and ctiticises) he does not stress the point. 
Articles 8 to 15, which in the main deal with this aspect of the 
case, are specially worthy of wide publicity as a thought-pro- 
voking incentive to all interested in the subject. Lack of space 
prevents quotation from the articles, and justice cannot be done 
to them in a short review. Those who are interested in agricul- 
tural economics may obtain from the offices of The Statist copies 
of the issues containing them. 


Inspection and 
Oertifleation of 
Black Currant 
Bushes, 1929. 


The Department of Agriculture for Scotland inaugurated this 
season a scheme for the inspection and certification of black 
currant bushes grown in Scotland and intended 
for sale. Under the scheme stocks are certified 
if found to be true to type and apparently free 
from reversion at the time of the inspection. 
It is not possible to certify stocks as free from 
Big Bud, but no certificate will be issued in respect of stocks 
which bear evidence of substantial attack of this pest, nor for 
stocks which are found to be obviously unhealthy in other 
respects or lacking in vigour. 

As far as possible stocks will be certified under the names 
of the four well-known group types of black currant bushes 
according to the classification adopted by the East Mailing 
Besearch Station, namely, French, Boskoop Giant, Goliath and 
Baldwin. Where varietal names are stated by the grower these 
will be shown in the certificate in brackets after the names of 
the types, thus — Goliath (Edina). 

The fees payable for inspection are on a sliding scale with a 
minimum of £1 for any number of bushes not exceeding 5,000, 
rising to £S, 10s. for 100,000 bushes plus an additional 10s. for 
every 50,000 or part of 50,000 bushes in excess of 100,000. 
Copies of the certificates issued may be obtained at a charge of 
3d. per copy. 

At the close of the inspection season a list will be issued 
giving the names and addresses of growers whose stocks of black 
currant bushes have been certified under the scheme. 


In terms of the Importation of Kaw Cherries (Scotland) 
Orde^ of 1929, made by the Department of Agriculture for Scot- 
land, the landing in Scotland after 15th 
®^ J line 1929 of any raw cherries grown in any 
country other than France and 
' of 1929. Italy is prohibited, unless each consignment is 
accompanied by a certificate of origin vis6 by 
a Local Authority in the country of origin, stating the country 
and place where the cherries were grown. 

The Order further provides that the landing in Scotland of 
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any raw cherries gtawn in Italy is j^ohihited after the 
June 1929, and that raw cherries grown in Italy and landed in 
Scotland during the period 11th to 30th June 1929, or grown in 
France and landed in Scotland after 15th June 1929, must be 
accompanied by a certificate issued by an officer of the Phyto- 
pathological Service of the country of origin in the terms sped* 
fled in the Schedule to the Order. 

The Order remains in force until 30th September 1929. 


The weather during March was unusually dry and sunny, but 
in some parts of the country there were severe night frosts, 
especially during the earlier part of the month. 
With the weather conditions so favourable, 
excellent progress was made in most districts 
in overtaking the arrears of ploughing that had accumulated as 
a result of the severe frosts during February. A fair amount of 
sowing was also carried through under favourable conditions, 
the soil being generally in good order. The greater part of 
April was generally cold and dry, and night frosts were frequent 
in many districts. During the last few days of the month there 
were intermittent falls of snow, with some sleet and hail, 
particularly in the north-eastern districts and in Skye and Caith- 
ness. In practically all districts the weather conditions during 
April were favourable for farming operations, and in most cases 
any arrears of work were overtaken. The rain that fell during 
the last week of the month improved pastures and the braird of 
cereals in some areas, but speaking generally, the low tempera- 
ture that prevailed throughout the month checked growth. The 
weather during May was on the whole favourable for farming 
operations and in most districts crops and live stock made fair 
progress, especially during the latter part of the month. The 
dry, cold weather during the first fortnight of May, together with 
occasional night frosts, retarded the growth of crops and pastures, 
and the conditions at this period were more or less unfavourable 
for hill lambing in some districts. The weather became more 
genial later, and with a moderate rainfall at the end of the 
month the conditions were favourable for all classes of crops and 
stock. 

Despite the adverse weather conditions earlier in the year, 
wheat has made good progress, and at the end of May the crop 
had a strong and healthy appearance in most districts. In a 
few areas, however, the crop is patchy and thin in places, and 
damage by grub and wire-worm has been reported from severaL 
districts. According to the estimates furnished by the Depart- 
ment’s Crop Eeporters, the area under the crop will prove to be 
somewhat smaller than last year. 

Barley germinated well, and is reported to be vigorous and 
healthy in practically every district. The estimates of acreage 
indicate that a further and relatively more serious decrease has 

329 



WnP BOOnfim «lii3w9M^ 0W KtSlmfGSjS^^ 

tolten 1^^ «« oomiMi^ w!tii kst feax ; in K<»th wad Bast Barth 
the munution is ^imated at about 20 per cent., and in South* 
West and Ceukal Aberdeen from 10 to 16 per cent. 

The outstanding feature of the recent retorts on the oat crop 
is the prevalence of grub, and to a lesser extent wire-worm. 
The damage caused by grub appears to be most extensive in the 
north-eastern districts, but the south-western districts have also 
been affected to a certain degree. On the whole, however, the 
condition of the oat crop is fairly satisfactory. The area under 
oats is estimated to be greater by about 5 per cent, in South-West 
Aberdeen and South-West Angus, while in South-East Perth 
the estimated increase is about 10 per cent. ; slight increases are 
also estimated in North-East Fife and Dumbarton. A decrease 
in acreage of from 10 to 15 per cent, is however estimated in 
Central Aberdeen, while in East Aberdeen, South-East Lanark, 
Harris and Hist decreases of about 6 per cent, are expected. 

At the beginning of June beans were reported to be rather 
backward in a few areas, but the plants are generally reported 
to be healthy and vigorous. Ryegrass and clover seeds, which 
were earlier checked by cold and frost, are progressing satis- 
factorily, the plants being now generally in a healthy condition. 

The planting of potatoes was completed in April in a few 
districts, and the work was practically finished at the end of May. 
From the estimates of acreage furnished by the Department’s 
Reporters it would appear that the total area under potatoes 
will prove to be somewhat smaller than last year. The greatest 
decrease is indicated in South-West Aberdeen, where the area is 
estimated to be less than in 1928 by 10 per cent. The sowing 
of swedes and mangolds was completed or practically completed 
by the beginmng of June. The sowing of yellow turnips was, 
however, much less advanced at that period, and at the end of 
May sowing had not begun in North and East Perth, Sutherland, 
Shetland, Inverness, Nairn and Dumbarton. Some resowing of 
turnips has been necesswry in Moray and Banff as the result of 
frost and attacks from fly ; reports of damage by fly have also 
been received from Kintyre, Bute and Wigtown. The reports 
received regarding sugar beet indicate a further and considerable 
diminution in the area sown, as compared with last year, especi- 
ally in North-East Angus, South-East Perth, Berwick and Ross. 

Fruit trees, despite the unfavourable weather conditions 
earlier in the season, have on the whole done well, and the crop 
prospects are good in most of the fruit-growing districts. In 
most of the north-eastern districts small fruits have suffered 
some damage from frost; in South-West Angus, however, a 
heavy crop is expected. 

Pastures have now practically recovered from the set-back 
that occurred earlier in the year, and in most districts are in 
good condition ; in some of the higher districts, however, pastures 
were still somewhat bare at the end of May. Grazing cattle 
made good progress during May ; dairy cows are in good average 
condition, and in pacticaJI^ every district the milk yield is 
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Wtt Iterib of Scotfamd 
<^ge of Igriciltm, 

MARISCHAL C0UE6E, 

ABIROUN. 


I!it« SessioB - Oettiiir t» IirL 
SiDier Session • iprytoJnie. 

Qualltyini: Courses for B.$c* (A|:r.)o 
(Ordinary and HoQOurs Desrees), 
College Diploma in Agrlcultore, 
National Diploma in Agricultttre« 
Special Parmera’ Course. Planters* 
Certificate Course. Residential 
Coarse in Rural Domestic Economy 
for Qirls at Craibstone, 4c, 


Calindar giving fall particulars of Courses of In 
strucuon) Syllabus of Experimental Work, 
Particulars of Advisory Work under- 
taken bv the College. &c. ; and Prospectus 
of Craibstone School of Rural Domestic 
Economy, may be had on application to— 

A. A. PROSSERi SeentMiy, 

Crown Mansion,, 

41^ Union Street, ABERDEEN. 


cut IStR of SottMl 
Sgrinltiral CoOeit* 

filASfiOW AND KILMARNOeX. 

T he classes in Glasgow qualify 
for the B,Sc. (Agric.), Ordinary 
and Honours Degrees; for the Cdllege 
Diploma in Agriculture, in Dairying, in 
Poultry Keeping, and in Horticulture. 

Sessloi— Octalier till M. 

The Dairy School at Kilmarnock is 
open during January and Febniaiy for 
Short Courses, and from April till Octo- 
ber for Practical Instructiqp in Butter 
and Cheese Making. Pupils are prepared 
for the N.D.D. Examination. 

The Poultry Department is open 
all the year round. 

JOHN CUTHBERTSON, 

Secritary, 

6 Blythswood Squaxx. Glasgow. 



GEO. PRESGOn & GO. 


CONSULTING OPTICIANS. 

PrinolpAl t T«l»elion« t 

d. H. MURRAY. 21478, 

All our leaa grinding and aa« 
aembllng la done in Edinburgh 
under the direct aupervlsioo 
of onr refractionlata-and par- 
ticular attcffiilon ia given 
to the aealhetlc value of the 
glaasea preacribed. 

: 0 : 

98 LOTHIAN ROAD, 

EDINBURGH. 



Do you realise that Rats aad Rabbits 

can be safely, swiftly and economically destroyed 
by the use of Cyano^as These rodents breed eo 
very quickly that it is impOkSible to keep them 
unJer proper control by killing a few at a tune by 
means of steel traps and poison baits Cyano^ 
thoroughly penetrates every run, instantly killing 
every rodent, including the young deep down in 
the burrows. 


{Oh ihi tUi ^ the Mtntstry of 
Agncultun umJ Fukerut^ 
The process is surprisingly simple, 
aad there is no poiMnous residue to 
prove harmful to live stock 

Oyiaocas Ontat Ha 8 

{mMing Kamd dnsttr and 
1 /A qA CVANOGAS^ 
Demonstrations** airang^ 
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dMnlntrg!): an!> ioat of ^coUonlt 

College of Jigrlenltare. 



Wintap Session, . October to March. 

Summer Session, . . April to June. 

The Day Classes provide a full course of instruction in Agri- 
culture, Horticulture, and Forestry, and qualify for the 
Degrees of B.Sc. in Agriculture and in Forestry of the 
University of Edinburg the College Diploma in Agri- 
culture, and the College Certificate in Horticulture. 

CALENDAR showing Complete Courses in Agriculture, Forestry, 
Horticulture, and Allied Sciences in Day and Evening 
Classes ; Short Courses for Farmers and Foresters ; 
Syllabus of County Lectures and Experimental Work, 
and Scheme of Bursaries for Students resident in the 
College Area, may be had from the Secretary — 

THOMAS BLACKBURN, 18 George Square, EDINBURGH. 


HAY AND GRAIN SHEDS. 



Conplata cctalogiw on appUcatlMk 


“RYLOCK” FIELD FENCING 
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THE “SCOTT” SILO 
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i^eported to be that of a normal season. Bheep on arable fums 
have generally thriven well, but the report from Dumfries at the 
end of May stated that in that area they were much leaner than 
usual. HUl sheep have made good progress and, despite the 
severe weather earlier in the year, are now generally in fairly 
good condition; many deaths are, however, reported to have 
taken place in South-West Perth. The fall of lambs has been 
generally satisfactory, and in a few cases the yield has been well 
over the average. The death-rate has been heavy in North 
and East Perth and in a few districts there have been losses 
owing to “ wool-ball.” In most areas the lambs are now thriv- 
ing and making good progress. Considerable losses among ewes 
are reported from Aberdeen, North-East Fife, Berwick, South- 
East Lanark and Dumfries. In Stirling and Berwick the per- 
centage of eild ewes has been exceptionally high. 

The supply of regular and casual labour at the beginning of 
June was reported to be sufficient for requirements except in 
Dumbarton and Benfrew, where thei’e was a shortage of experi- 
enced women dairy workers, and in South-West Perth, where 
the supply of skilled labour was rather below the normal, 


SCIENCE AND PRACTICE. 

The following extracts and summaries are supplied hy members of the staffs of 
Scottish agricultural colleges and scientific institutions or are taken from 
recent bulletins of the International Institute of Agriculture, Full references 
to the original publications may be obtained on application to the Secretary, 
Department of Agriculture, York Buildings, Edinburgh. 

CROPS AND SEEDS. 

Pure Lines of Hen Oymro Wheat. T, J, Jenkins, M.Sc., University 
College of Wales, Aberystwyth, Leaflet, Series S, No. 1. — Mr. JenkiDs reports 
on selections made from the well-known Welsh wheat, Hen Gymro, samples of 
which are obtained from various gro^^ers. Jt was found to contain several 
distinct morphological types 'within which were found different physiological 
types, riants heterozygous for one or more factors were also found, indicating 
that in this variety natural crossing is not uncommon. 

The original selections were in the course of seven years reduced to five, 
the continued selections being based on yield, resi8tanc.e to lodging and quality 
of grain. lied Standard was the check variety used for comparison. A descrip- 
tion of the five selections retained is given, along with detailed accounts of 
yield and quality of grain and standing power. None of the Hen Gymro 
selections is as stiff-strawed as Red Standard, and this means that under good 
soil conditions where stormy weather intervene.^ before and during the ripening, 
Hen Gymro is liable to become badly lodged. Under adverse ripening con- 
ditions, however, grain development suffers lar less, as a rule, in Hen Gymro 
than in Red Standard, and a combination of relatively ^)oor soil and poor 
ripening conditions may even cause the grain of some Hen Gymro lines to be 
actually bigger than that of Red Standard, At Aberystwyth, Bed Standard ha^ 
in most years yielded a very poor grain sample, while the grain of Hen Gymro, 
though small, has been much better in quality. 

Mr. Jenkins makes it clear that Hen Gymro is less suited to land in good 
wheat growing condition than to land of relatively poor quality. It has the 
great advantage that it is capable of ripening a good grain sample under very 
poor ripening conditions. 

The Effect of Nitoate of Soda on the Yield and Ohemieal Composition 
of a simple Seeds Mixture in the First Harvest Year. By T. IV. Fagan, 
M.A., W. E. J. Milton, N.D.A., and A. L. Provan, Ph.D., Univertity College 
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0 / WttlM, Ahmifstwytk- BuU^% Sirin H, ^^o. 9.^Thi authors glte a 
acoouut of au mrefitigatioa carrM out on a rotation grass mixture in the first 
year. The mixture used was--16 lb. Italian ry^inra66» 2 lb. perennial ryegrass 
and 4 lb. Montgomery late-flowering red dover, and the systems of management 
were : (a) pasture cut weekly, (b) pasture cut monthly, (c) hay cut once and 
aftermath cut twice, and (d) successive weekly cuts. Nitrate of s^a was applied 
to half the plots in small dressings at approximately monthly intervals from 
81st March to 18th August. The total nitrate of soda was 3} cwt. per acre. 

The manure increased the yield of grass whether cut weekly or monthly and 
had a similar effect on the hay and two aftermaths. In the weekly and monthly 
cuts the manure depressed the phosphcsrio acid and the lime as well as the 
phosphoric acid in the hay, but in the second aftermath the influence of the 
manure on the phosphoric acid and the lime appears to be negligible. The 
manure extended the growing season, and the response to the manure was 
greater in the case of the grasses than the clover. The manure had greater 
influence on the ratio of stem to leaf in the monthly than in the weekly cuts. 
Ihe yield of dry matter from the same area was much greater under a monthly 
than under a weekly system of cutting, but the chemical composition of the 
weekly cut was inferior. The greater yield of the monthly, however, more than 
counteracted the superiority in composition of the weekly cut. 

The volume of milk that might be given by a dairy cow fed with the produce 
of each plot was calculated on a starch value basis, and a comparison of these 
values showed that the monthly system of cutting was greatly superior both in 
control and manured plots and that the manure under both systems of cutting 
added to the value of the produce, though much more to the monthly than to 
the weekly cut. 

Nationality and Strain Test of Qrasm. By Alun Roberta, Ph,D., B.Sc.r 
and W, A. Jones, N,D.A., N,D,D,, Welsh Journal of Agriculture, Volume V, 
1929. — Comparisons were made at the College Farm, Bangor, on different strains 
and nationalities of certain grasses. Of the species examined perennial rye- 
grass and cocksfoot show the widest variation of persistency according to 
nationality and strain. The indigenous types and grazing types have given 
the best results, and in cocksfoot the nationality of the species proves partictSarly 
significant. The different strains and nationalities of timothy and meadow 
fescue show little variation as components of the herbage for the conditions 
rubng over the period of the experiment. Danish cocksfoot sown on the control 
plots was by far the poorest of all the types sown. 

Dry Eot of Swedes. By T. Whitehead, Ph.D., M.Sc., A,R.C,S., and W, A. 
Pritchard Jones, M.8c,, Welsh Journal of Agriculture, Volume V, 1929. — ^The 
work carried out intermittently at Bangor since 1921, but mainly during 1923 
and 1924, is summarised. Among the conclusions reached by the author are the 
following : — 

Evidence is submitted to show that the initial outbreak in a crop is due 
largely to the introduction of diseased material from the manure into the field, 
and not to infection from other crops or weeds. Seed infection, if it occurs at 
all, is of httle importance. The disease is spread in the field by means of wind- 
borne spores. The variety Lord Derby has been shown to be very susceptible. 
Artificial manures have had little or no effect on the amount of disease present 
in a crop. Dressing the bulbs on clamping with ground limestone somewhat 
reduced the development of dry-rot, but not sufficiently to justify its being 
recommended. 

Poderrotfiroktenubs Poradling (Boot drop Breeding). {With English 
Summary.) Svenges Utaadesforenings Tidskrift, Argang 38, Haft 3. — The 
results of experiments with different breeding methods conducted at Svalof by 
the late N. Hjalmar Nillson and G. Sundelin are discussed. The results showed 
a large decrease in dry-matter yield in mangels and an increase in swedes. 
On the whole, the changes in dry-matter content of the roots go in the opposite 
direction to that of yield of dry matter. The investigations show that the 
yielding capacity (of dry matter) of modern Swedish strains is, on the whole, 
the same as that of those crown twenty years ago. Breeding by methods of 
mass selection has not resulted in the production of definitely better yielding 
strains. This, however, did not mean that the breeding work has been of no 
value. Natural selection operates in the opposite direction to that of the breeders, 
and the Scandinavian briers during the last twenty years have been forced 
to do practically all their work raly in order to keep the good strains from slidi&g 
back to a lower yielding capacity. The difficulty of the mass selection method 
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il ilia jmposftilnlity ol •aparating the good and bad genotypes of the popnlgtkmg«* 
While the inbreeding niethod is the most suitable ler separating the difteiei^t 
hereditary types out of the mixed popuIationB* the question of loss of Yigocur ia 
important to the breeder. Investigations at Svalof In beets and mangels show 
that the danger of loss of vigour in these plants is not so great as to make* 
praoiical breeding by this metlm impossible. In swede turnips some unpublished 
investigations have indicated that the danger of loss of vigour is still less than 
in mangels. 


SOILS. 

BtndiM uf OetUisk Phaaos of the Inter-Belationship between Soil and 
Plant : L Awailability of Mineral Plant Nutrients in relation to the 
Dl^ee of Dispersion* Walter Thomas, Pennsyloanta State College, Soil 
Science, XXVII, 249 (1929). — A valuable review is given of the literature on the 
subject. Most of the evidence indicates that plants take up their mineral 
nutrients in solution and not in the form of colloids. The author discusses the 
relation of the composition of the soil solution to the mineral elements taken up 
by plants, the solubility of silica, the effect of silica gel and the availability of 
mineral phosphates. 

Experiments carried ont at the Hambnrg-Hom Experimental Station : 
VI. Boot-Solnbility of Phosphoric Acid contained in Superphosphate, 
Neutral Phosphate, Beform Phosphate and Algiers Phosphate. C.. Drey^ 
spring, C, KfUgel and B, Pantke. Superphosphate, Vol. II, 61-69 and 81-89 
(1929). — The authors describe experiments designed to test the relative solubility 
of the phosphoric acid in superphosphate, neutral phosphate and reform phos' 
pbate, which are artificial pr^ucts obtained by treating raw phosphate with a 
small quantity of sulphuric acid, and Algiers mineral phosphate. Approximate 
quantities of those phosphates were added to sand cultures in which 100 barley 
grains were grown for 17 days. The plants were then analysed and the quantity 
of phosphoric acid assimilated by the plants was determined by analyses. 
It was found that the relative root-solubilities of sup^phosphate, neutral phos- 
phate (French), neutral phosphate (Czechoslovakian), reform phosphate' 
(Austrian), and Algiers mineral phosphate were approximately 10 : 7 ; 5*5 : 2 : 1. 
It was also shown that the neutral phosphates and reform phosphates after 
extraction with a 2 per cent, citric acid solution showed practically the same 
solubility as raw mineral phosphate. This indicates that under the experimental 
conditions the plants could utiUse only the soluble phosphoric acid in the various 
manures. 

Oan the Date of Application of Potash Manure Salts influence the 
Yield of Potatoes? Diplomlandwert Spuyen — SchneidemUhl. D\e Erndhrung 
der Pflanze, XXV, 49 (1929). — It is shown by means of field experiments that 
the date of application of potash manure salts has a marked effect on the increase 
in yield of potatoes. The greatest starch content is obtained with a December 
or January application, and the greatest yield of tubers with a January or 
February application. 

ANIMAL BREEDING. 

Cattle, 

Factors affecting the Yield and Quality of Milk : I. The Age of thw 
Oow. B, Kay, A, C, M*Candlish, 1929. Jour. Agric, Sc., Vol, 19, pp. 
842-871. — ^Using as data 738 pedi^eed Ayrshire cows with authentic milk records 
from the counties of Dumfries, Kirkcudbright and Wigtown, the authors have 
produced an interesting and instructive paper showing the effect of age on the 
yield and quality of milk. These 788 cows gave 4,380 recorded lactations. The 
average Ayrshire appears to produce the matest (j[uantity of milk and butter 
fat at seven years or age. The total yield of a heifer is about 85 per cent, qf* 
a seven year old cow. As regards total butter fat it is somewhat higher. This 
accounts for butter fat percentage being highest in heifers, and the authors come 
to the conclusion that a heUer with a low butter fat percentage is unlikely ever 
to increase that percentage in a subsequent lactation. The writers are of 
opinion that the increase in production at maturity is more closely associatei 
with high initial production than with persistency oi production. 

Some practical points are discussed, and the following extracts may be of 
interest, especially to Ayrshire breeders ; — 

** Ayrshire cows in Scotland evidently mature at about seven years of age^ 
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iihftt is At abcmt the wune age as ^ other dairy breeds. As a general «il6» 
therefore^ an Ayrshire cow may be expected to be at her best at from seren to 
eight years of agOi though in some oases greatest prod^tion may be rea<.>hed 
a little earlier ct a little later* This fact requires considerable attention. As 
the average life of a cow in a dairy herd is about four years, it is evident that 
a very large percentage of the cows are removed from the herd before th^ 
reach the age of greatest usefulness. Granted that a considerable num^r are 
remov^ as poor producers, and that a big turnover in the animals within a 
dairy herd is probably inevitable, yet every j^ssible effcwrt should be made to 
increase the percentage of animals that remain in the h®rd until maturity is 
reached. In this way the average production could be raised appreciably and 
considerable economies effected.” 

“It is probably safe to conclude that not only has the dairy cow a 
considerable period of usefulness after she reaches maturity, but also that there 
is a tendency to retain good producing cows in the herd even longer than other 
individuals. This latter practice will be justified owing to the firming value 
of the good producers. It will pay to retain them even after they begin to decline 
in production if they are still capable of breeding.” 

“ The law is not interested in the yield of milk or butter fat produced by 
dairy cows, but it does pay marked attention to the fat percentage of the milk, 
as all milk offered for sale for human consumption must contain at least 3 per 
cent, of butter fat. The fat percentage in the milk of the animals studied here 
shows on the whole less variation with age than do the yields of milk and 

butter fat. It is highest in the three-year-old form, drops considerably in the 

next, remains fairly constant until shortly after maturity is reached, and then 
shows a downward tendency. 

“ In the ordinary range of ages, up to eight or nine years, there is therefore 
little risk of a fall, which may be attributable to age, large enough to bring the 

fat percentage below the legal limit in the ordinary run of cases. However, 

when advanced ages are reached the fall may be quite marked, as is seen with 
the two higher groups. With cows which in their earlier years do not give a 
very high percentage of butter fat there is a risk that at advanced ages they 
may give milk near to, or below, the danger point so far as fat percentage is 
concerned, and in tlie same way cows normally testing well at an early 
age might at a greater age give very low testing milk if some other detrimental 
factor were also at work. 1’he risk of old cows being below the presumptive 
standard in butter fat should therefore not be neglected.” 

“ If the butter fat production be considered in the same way the results 
are somewhat the same, though the butter fat yields do not increase as markedly 
as the milk yields. This is probably due to the fact that less attention has been 
given to selection on the basis of butter fat yield, or butter fat content, than to 
selection for milk production. It is undoubtedly true that in the selection which 
does take place in many herds in the south-west of Scotland more attention is 
paid to milk yield than to fat yield or fat percentage, though the latter does 
at times receive some consideration.” 

A comprehensive review of the literature on this subject is included in the 
paper. The results have considerable scientific as well as practical interest. 

The Use of Purebred Sires in producing Cattle for the Market. 

By W. L. Blizzard. 1928. Amer. Soc. Animal Production^ pp. 74-77. — That 
purebred sires are of importance in live stock breeding has been pointed out in 
an experiment which was recently conducted at the Oklahoma A. and M. College 
Experiment Station. The objects of the test were ; (1) To determine the cost 

of maintaining a cow for one year and thus to find the cost of producing a calf. 
(2) To compare the offspring of the purebred bull when mated with grade cows 
and scrubs cows. (3) To determine the cost of producing baby beef and to 
compare the results of feeding tlie calves, from the various crosses, for a given 
period. 

A herd of 25 cows was maintained during the past few years. These cows 
were divided into three groups : ten were scrubs mated to scrub bulls ; seven 
were scrubs mated to purebred sires, and eight were high grade cows which 
were mated to purebred bulls. A close account was kept of all expenses for 
pasture, feed and service fees. Interest on the money invested in the cows is 
added to the other costs. 

The calves were weaned on Kovember 1, 1927. Tb^ were placed in the 
feed lot on November 16 and given a grain ration until January 12, 1928. On 
this date they were placed on full feed. 

The calves in L/ots 2 and 3, where the best results were shown, were sired 
by a purebred Hereford bull; the calves in Lot 1 were out of the same kind 
of cow as those in Lot 2. 
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initial weights on these oehes oonaitoabl^r^ those in Ijot 1, 

njth scrub f^awnts, averaging 472 lbs., thoae in I^ot % 540 lbs. The greatipt 
difference was between the proAnce of a scrub sire and scrub dams as compart 
to the produce of a purebvM sire and scrub dams. At the end of the period 
the calves which had purebred blood were almost a hundred pounds heavier 
than the calves with scrub parents. These good calves showed an average 
daily gain of 1*86 lbs. and 1*88 lbs. per day, or almost 2 lbs. per day. It took 
54 more lbs. of grain to produce 100 lbs. of gain on the calves in Lot 1, which 
were by scrub sires and out of scrub dams, than it did for the produce of the 
purebr^ sires and high ^ade dams. It also took about 50 lbs. more roughage 
to moduce 100 lbs. gain in Lot 1 than in the other two lots. 

The calves were all given the same grain ration and were fed according to* 
appetite. The ration consisted of shelled corn, cottonseed meal and alfalfa 
hay. C!ottonseed hulls were fed for the first 156 days. The calves were main.' 
tained on full feed from January 12th to August 4th — ^205 days. 

At the end of the 206-day feeding period, the calves were shipped to the 
Oklahoma City market and sold. The calves by scrub sires out of scrub dams 
sold for $12 per owt. Those in Lot 2, with purebred sires and scrub dams, 
sold for $14*25, and the calves with purebred sires and high-grade dams sold 
for $15*50 per cwt. 

The calves were measured for difference in height, heart girth, width and 
length, size of paunch, width and depth of chest, width of quarters and of 
loin, length and width of head and weight both at the beginning and the close 
of the experiment. 

In studying the measurements at the close of the finishing period, a decided 
increase was found in the width of the rear quarter during the ^5 days. 
There was a alight increase in Lot 2, where the purebred sire and 8<urub dam 
were used, but the striking increase was in Lot 3, where a purebred sire and 
grade dams were used. This indicates that cattle which have quality show 
a greater development of high-priced cuts at the finish. 

The calves in Lot 3 carried more finish than the calves in Lots 1 and 2. 
Quality results in higher finish in the latter part of the feeding period. The 
calves in Lot 1 had a dressing percentage of 57*6 per cent.; those in Lot 2, 
60*7 per cent., and those in Lot 3, 01*3 per cent. This is remarkably high 
when it is considered that average steers dress out from 54 to 57 per cent. 

Cost of Boef Oattlo Production in U.S.A. Armour's Monthly Letter^ 
1929, Vol. 10, No. 1. — This is an analysis of the cost of production of beef in 
the U.S.A. It covers an examination of the production of store cattle on the 
range, of feeding cattle in the corn belt, and the costs of transit and marketing. 
Since 1924 there has been a steady increase in the cost of production. In 
re8j»ect of store cattle production, it has risen gradually from 7i dollars in 
19*24 to 8^ dollars per 100 lbs. in 1928 (i.e. from about 33iS. to 3Ss. 6d. per cwt.).. 
The average price of store cattle for that period has fluctuated from 6J dollars 
per 100 lbs. (28.9. C)d. per cwt.) in 1924 to 8 dollars in 1926, and rose steadily 
from 7 dollars m 1926 till in 19*28 it reached 11 J dollars (53/?.). 

The standard net cost per 100 lbs. of finished steer was in 1924 over 8J- 
dollars (say 40^. per cwt.), with a rise of a dollar in 1926 and return to the level 
in 1926 and 1927, since when it has steadily risen, till it now stands at 12 
dollars (or 56s. per cwt.), and to this falls to be added another Is. 6d. per 
cwt. for freight charges, &c. It is interesting to compare the cost of beef- 
raising in U.B.A. with the prices in this country. 

With better prices for cattle since 1927 the cattle population has increased, 
and it is expected that with the continuance of prices in their favour the 
numbers of 1929 will be increased in 1930. To this one might add the 
significant fact that the U.S.A. is now importing beef from New Zealand and 
Australia. (See Sir William Haldane’s articles in The Times, April 8th, 9tb 
and lOtb, 1929.) 

The Joint Influence of the Period of Lactation and the Age of the Cow 
on the Yield and Quality of the Milk. By T. J, Dmkeley and M. K, White, 
1928. Jour. Agric, Sc., Vol. 18, pp. 600-606. — This paper compares the various 
results previously obtained by the authors and already publish^ and abstracted 
in these columns. The total number of analyses on which the study is based is 
6,666, taken from cows at the London Dairy Show from 1876 to 1926. Tables 
are given showing the influence of stage of lactation and age of the cow on 
the yield and quality of the milk for the Dairy Shorthorn, Jersey, Guernsey, 
Bed Poll Ayrshire, Kerry, British Friesian and Lincoln Bed Shorthorn breeds. 
Th^ figures should form a useful pioce of reference for those interested, but 
their practical application, at the moment, is not great, 
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SartlM* 1098. Jour, Agr^, Vol, 19, pp, 86«47«*^1%6 multft of the test 
in ibe OnernBoy nnd Dairy Shorthorn herds at the National Instittite of Dairy* 
ing at Beading which have been made since 1992 are analysed over a five year 
iwriod. lUho samples of milk were taken for three oonseontive days at the middle 
of each month. The intervals between milkings average 6} and 1$| hours 
respectively, so that the rate of milk secretion is slightly slower dunng the 
long interval. 

^e weight of fat produced at each milking was calculated from the weight 
of milk and the percentage of fat, then by a similar classification to that used 
for milk yields, lactation curves were prepared for morning and evening 
yields of fat during each month of lactation. The yield of fat during a lactation 
period produces a curve which approximates to a straight line indicating that 
the rate of decrease in the produ^ion of fat is fairly constant throt^hout the 
lactation period. On comparing the curves for morning and evening yields 
it is observed that in early lactation the weights of fat yielded at the morning 
and evening milkings are practically the same, but as the lactation period 
progresses the difference between morning and evening yields becomes more 
and more pronounced, the yield of fat at the morning milking being always 
greater. 

With regard to yield of fat in relation to age, a striking difference is found, 
h^rst calvers in early lactation produce approximatelv the same or even a 
greater weight of fat at the evening milking than mey do at the morning 
milking, and this condition gradually disappears with the advance of lactation. 
The second calvers produce a little more fat at the morning milking, and in the 
case of the older cows the morning fat yield is proportionately greater; in all 
age groups, however, the proportional yield of fat at the morning milking is 
greater in the later stages of lactation. 

The effect of apparent high udder pressure on the lactation curve is noted 
by the author, who states : It will be seen that the cows with high udder 

pressure yield^ a lower weight of fat at the morning than at the evening 
milkings. This question may be viewed from another angle; as a result of 
some recent unpublished work with the same herd, it may be concluded that 
the udders of the cows under consideration contain about the same amount 
of milk and fat just before the evening milking as they do 8} hours after the 
evening milking. It is found, however, that by the usual time of the morning 
milking the udders contain less fat than the assumed amount about six hours 
previously. On this basis it seems reasonable to suggest that not only does 
excessive pressure of milk in the udder cause a decrease in secretion, but also 
induces reabsorption of part of the milk. This point is not claimed as a 
discovery, but it is of interest to find apparent reabsorption occurring under 
ordinary farm conditions. The whole question has an important bearing on 
work dealing with the effect of age and milking capacity on fat percentage, on 
problems dealing with thrice daily milking, and on some of the fundamentals 
of milk secretion. It is hoped to publish some further work on the subject 
in the near future.** 

Low proportional yields of milk fat at the morning milkings in early 
lactation have already been noted. The practical application of this observation 
would seem to be that if cows are stimulated to secrete more milk, the stimula* 
tion should be accompanied by a shortening of the long milking interval in 
order to obtain the full benefit and to avoid a depression in the fat percentage 
of the milk. 

The percentages of fat from month to month as shown in Table V are 
remarkably constant throughout the year, and although there is a depression 
during Hay this depression is not nearly as pronounced as is usually imagined, 
the actual fat percentage for May being about 0‘15 per cent, below the mean 
for the complete year. 

Since the food of the cow varies considerably during the year, the curve 
•showing seasonal variation provides smne information on the effect of foods 
on fat percentage; and the small differences at various seasons of the year 
support most of the experimental evidence which has been published showing 
that foods do not affect the percentage of fat in milk to any appreciable extent, 
unless those foods upset the health or digestion of the cows. 

Variations in Milk Tiolds eansed by Soason of t3io Tear, Borrieo, Afo 
'and Dry Pwiod, and thoir Elimination. H. G. Sanden, School of Agri- 
culture, Cambridge, 1927*28. 8e. Reprinted from the Journal of Agricultural 
Science, — ^Part I of tliis study dealing with the effect of the season of the year 
in which the cow calved has already been reviewed in the Joobnal (October 
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IW)« The Icmr itudies have mw been brouflit together under one covers imd 
dboiM prove e naefnl referenee £ar the ecientiet ee well at oi interest to 

lUfeot of Service on Lactations, --Tho second paper deals with the </t 
the length ol the service pmod on the total lactation yield. The Norfolk cows 
studied by the aathor had an average of almost exactly one year between 
calvings. 

average service period was found to be about 85 days, and there was 
no marked difference between breeds in this respect or between high and low 
vipers. Following service the yield drops slightly and remains below the leveL 
for onserved cows lor about 140 days, at which point the cow begins to dry off 
very rapidly. The writer attributes this not to nutritional causes, but rather 
to the noBBibility of its being the outcome of the separations of the mammary 
gland for the next lactation, which seems to begin very early in pregnancy, 
with a dehnite intensifying of the effect round about the twentieth week of 
pregnancy. The writer mentions the work of Hammond and others showing 
that at about the 12(Hh day the secretion from the udders of heifers suddenly 
becomes honey-like in consistency and the percentage of globulin rises to about 

ao. 

Age. — Part III deals with the variation in the total yield due to age which 
is measured in the number of lactations. The author points out that it must 
be remembered that the dry p^iod preceding the second lactation is shorter 
than the others, while the period during which the cow is served and still 
milking is longer in the first lactation than for the tluree sub^uent ones, and 
also that a large proportion of cows calve for the second time from August 
to December, the period which, as has already been shown, gives rise to the 
highest yields. 

The writer found that farmers kept only their better cows after the fifth 
lactation. Before there was little selection for high yield. Selection occurred, 
but the animals appeared to be culled only on the score of appearance, Ac. 

The maximum yield was reached by Lincoln Beds and nnpedigreed cattle 
at the sixth lactation. Bed Polls are slightly later, while the Fiiesian does not 
reach its maximum till the eighth lactation, though this last result should be 
accepted with some reserve. After examining the results of others the writer 
comes to the conclusion that it is not the number of lactations that a cow has 
given, but her age in years, which really determines the variation in yield. 

The author points to a certain truth in the saying that a cow is no older 
than her teeth,** attributing the decline of yield after eight years of age to a 
decline in ability to digest the food properly. He also states that there may be 
changes in the milk glands. The milk glands are rejuvenated with each 
megnancy up to the eighth, when the power of rejuvenation is somewhat lost. 
He points out that in old age it is persistency rather than capacity which has 
failed. 

The Dry Period . — The length of time that a cow was dry was found to have 
a big effect on yield, especially in the case of second calvers — the length of the 
dry period appears to affect the yield, almost equally, throughout the next 
lactation. 

There is a high correlation between the yield of a lactation and the length 
of the dry period preceding the previous lactation. This is interesting, and 
furnishes one reason for the writer’s statement that the dry period has a sort 
of cumulative effect from one lactation to another. 

The average length of dry period appears to be about 40 days. ^Hie percent- 
age correlations for second calvers show that if a heifer has calved her second 
time with a dry interval of only 10 days her yield will be only three-fourths of 
what it would have been had she had a 40 day dry period. If she had had 
10-20 days’ rest her yield would still have been reduc^ by 15 per cent, from 
normal. For subsequent calvings the differences are not so marked, being 14 
per cent, less if the dry period were less than 10 days and 8 per cent, if nrom 
10-20 days. With prolonged length of dry period the yield- steadily increases, 
but it is a question for the farmer himself to decide how long a d^ period is 
remunerative. The practice of 40 days seems wise. ' « 

The paper concludes with a discussion and, embodied in an appendix, there 
are tables for making the required corrections in yield according to variations 
in the date of calving, length of service period, age and length of dry period. 
Although the ordinary reader will almost certainly have difficulty in following the 
mathematical processes by which these results are achieved, he need have w 
fear of their reliability for English conditions. 

The foregoing is a very sketchy outline of a notable piece of work upon the 
completion of which Mr. Sanders deserves to he congratulated. The science 
of statistics is a n^stlcal one, but the authoir has approached it with the 
necessary caution. The definite conclusions at which he arrives are distinctly 
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ht of aasiBiniiica in tha Indging of true yialds of nnimaU on winch ha can 
found his breeding activities. Moreover the author has paved the way for 
experiments of a physiological nature. Scientists who follow his snggesticint 
will be wise. It is to be hoped that Mr. Sanders will now direct his activities 
to a study of the problem of butter fat. 

Ooat$, 

▼ariatiom in the Dmtio& of Ooatation in the Goat. 8, 4. Asdell 
1920. Jour, Agrio, Sc„ Vol, 19, pp, 882-396. — ^The data on which these results 
are based are taken from the Kid Begister of the British Goat Society, giving 
records for over fifty years to 1923. 6,342 gestations are recorded. The average 
length is 151 days with a variation from 107 to 200 days. Slight br^d 
differences exist, and there is variation according to time of conception, spring 
being shorter than autumn. The period is shorter in young than in older dams 
irrespective of the number of previous conceptions. The size of the litter has 
no effect on the duration of pregnancy. 

AKIMAL KUTBITION. 

Nutritive Value of Pasture: IV. The Influence of the Intensity of 
Grazing on the Yield, Composition and Nutritive Value of Pasture 
Herbage (Part 11). H. E, Woodman^ X>. B. Norman, and W, Bee, J, Agric. 
8ci,, XTX, Part 2, April 1929, p, 236. — ^In previous papers the authors discussed 
the differences in the composition, digestibility and nutritive value of pasture 
cut at weekly and fortnightly intervals. During the season of the present 
experiment, the trials have been carried a stage further by the adoption of a 
system of cutting at three- weekly intervals. 

It was found that the adoption of a more lenient system of cutting at three- 
weekly intervals led to a slight lowering of the percentage of crude protein 
and a slight raising of the percentages ^ crude fibre and N-free extractives. 
On the other hand no corresponding effect was noted in respect of the ether 
extract, SiO, free ash, lime and phosphate, the percentages of these constituents 
being very similar in the weekly and three- weekly pasture samples. 

So far as digestibility is concerned there is little to distinguish grass grown 
under systems of weekly, fortnightly and three-weekly cuts. Under a system 
of three-weekly cuts pasture grass never reaches the stage of growth at which 
lignification sets in, with consequent decline in the digestibility not only of 
the fibrous constituent, but also of the other organic constituents. 

Pasture grass obtained under a system of three-weekly cuts while slightly 
less rich in digestible protein is nevertheless equal in respect of total digestible 
organic matter and of starch equivalent to grass grown under systems of weekly 
and of fortnightly cutting. 

Under the system of cutting at three- weekly intervals, the herbage was 
unable to advance far in maturity, and retained for the most part the appear- 
ance of leafinesB which is characteristic of young grass in its vegetative and 
pre-flowering stages of growth. 

As regards yield, it was found that cutting at fortnightly intervals produced 
29*3 per cent, more dry matter over the whole season than was found under 
a system of weekly cuts, whilst the yield obtained by cutting at three-weekly 
intervals was 62*3 per cent, greater than that obtained by weekly cutting. 

The Gross Maintenance Requirement of White Leghorns, H. W. 

Titus. Poultry Science, VIII, No. 2, 1929, p. 80. — This paper gives an account 
of preliminary experiments to estimate the gross maintenance requirements of 
White Leghorn chickens. The expression “ gross maintenance requirement *’ 
is used here to designate that vm|^t of feed (in grams) which a ‘ chicken 
requires each day for all purposjw ^ea^pt for increasing its live weight and for 
producing eggs. The gross mainteimce requirement of White Leghorn hens, 
16 months old and weighing on an average 1,632 grams, was estimated as 
being 64 grams (of the special feed mixture used) per bird per day during 
July. The amount of the special feed mixture required over and above the 
maintenance requirement to produce an egg was estimated as being about 
40 grams. 

• Four FeedlttMBzperiments with Silage— U. A. Amos. J. Min. Agr., 
Feb. 1929, p. MeD, — An account is given of three experiments with young 
cattle comparing oat and tare silage with oat and tare hay, and one experiment 
comparing maize silage with roots. In the three experiments it was found that 
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the ftwage daily increate in live weight of animals fed oat and tare silage was 
1*56 lb. compared with 1*98 lb. of similar animals fed oat and tare hay‘->«n 
advantage of 0*33 lb. gain per animal per day fn favour of silage, and eqml 
to 60 lb. over a period of six months. In the maize silage experiment, in whSkdi 
maize silage was compared with roots on a basis of equal starch equivalents 
<theoreticaQ, the increases in live weight were to the advantage of maize silaget 
thus indicating that its actual starch equivalent is at least as good as me 
theoretical figure. 

Sickati in Ohioloi : m. The Efibcthremini' of Midgummer 8ti3tdd&6 
n&d Irradiation flrom a Quartz Merciury Vapor Arc in prewenting 
BicketS in Obicka« G. F. Heuser and L, C, Norris. Poultry Science, VIII, 
No. 2, 1929, p. 89. — An average daily exposure to direct midsummer sunshine 
at 42*5®N, latitude for 10*9 mmntes was sufBcient to prevent the development 
of rickets in chicks and to produce normal growth up to eight weeks of age. 

Irradiation from a quartz mercury vapor arc, A.G., at a distance of 36 inches 
and with an emiivalent B.C. operating voltage across the arc of 62 volts for a 
daily average of 9*1 minutes was suf^cient to produce normal growth in chicks 
up to eight weeks of age, but some indications of the development of rickets 
was obtained. Complete protection was obtained by inradiating for an average 
of 13*7 minutes daily. 

The effectiveness upon chicks of irradiation from a quartz mercury vapor arc, 
A.C., at 36 inches and with an equivalent D.C. voltage of 62 volts was not 
found to be materially greater, if any, than exposure to strong midsummer 
sunshine. 

The measures used in these experiments gave no positive indication of any 
difference in the effects from exposure to direct sunshine and irradiation from 
a quartz mercury vapor arc. However, the results of repeated observations 
indicated that the chicks in the sunshine group possessed greater vigor and 
smoother plumage than the chicks in the mercury arc group. 

Studies on the Nutritive Value of BGlk: 11 . The Supplementary 
Value of Inorganic Iron and Copper. W. E. Krauss. J. Datry Science, 
XIL No. 3, 1929, p. 242.— The most serious dietary deficiency in milk is its 
low iron content, and it would appear that there is an equally serious deficiency 
of copper. In experiments with rats the author found that ferrous sulphate, 
feme citrate, feme chloride and colloidal ferric oxide, when added to an 
exclusive whole milk diet, were found ineffective in preventing anaemia in rats. 
The addition of a small amount of copper (0*16 mgm. daily) as copper sulphate 
was quite effective. The addition of both copper and iron proved highly effective 
m preventing nutritional anaemia m rats. 

The prevention of nutritional anaemia in rats fed on exclusive milk diet 
through the addition of small amounts of copper and iron suggests a method for 
determining the total nutritive effect (apart from reproduction) of milk produced 
under various conditions, without the use of a basal ration. 
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STATISTICS. 

PHI018 of AOEXOtrLTUBMi PBODUOl, RSDniO BTirm and 
riBTXUSEBS in March, April and Hay 1929. 

Livb Stock : Monthly Averages of Prices at certain representative 
Scottish Markets. 

(Gompikd from EUporit rteeivtd from ih* Dqaartnmf$ Market Reportm.) 
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lit 

Quality 

2nd 

Quality 

•rd 

Quality 

let 

Quality 

Sad 

Quality 

Sxd 

Quality 

1st 

Quality 

Snd 

Quality 

trd 

Quality 

FAT STOCK:- 

•Cattli— 

Aberdeen-Angas 

percwt 
a. d. 
62 2 

percwt 
i. d. 

55 2 

percwt 
«. d. 
42 8 

percwt 
f. 4. 
63 11 

percwt 
A 4. 

67 S 

percwt 
A 4. 
48 8 

1 

percwt 
A 4. 
55 5 

percwt. 
a. 4. 
48 9 

Croas-bred (Shorthorn) 

67 8 

50 8 

87 0 

59 4 

52 4 

38 2 

58 2 

51 2 

40 5 

GftllowAy 

56 2 

51 0 

... 

56 11 

61 11 

•• 

58 10 

53 5 

... 

Ayrshire 

58 8 

42 6 

88 0 

56 4 

44 4 

84 4 

55 0 

42 0 

81 10 

Blue Grey ... 

Highland 

... 

... 

... 

59 0 

... 

... 


59 6 

... 

... 

tVBAL Calves 

par lb. 
d, 

16i 

par lb. 
d. 

10 

per lb. 

4. 

6 

per lb. 
4. 

16 

per lb. 
4. 

10 

per lb. 
4. 

6 

per lb. 
4. 

16 

per lb. 
4, 

10 

per lb. 

6* 

tSHRBP— 

Cheviot 

i 

Hona 
undw ) 
SO lb. 

per lb. 
d. 

I5i 

SO lb. 
and 

upw’da. 
per lb. 
d* 

lij 

# 

Ewee 
per lb. 
d, 

lU 

Horn 
under 
SO lb. 

per lb. 
d, 

ifij 

SO lb. 
and 

npw’dA 
per lb. 
4. 

14| 

Ewea 

per lb. 
4. 

114 

Hofgi 

under 
SO lb. 

per lb. 
4. 

18 

SO lb. 
and 
upw'de. 
per lb. 
4. 

144 

Ewea 

perlb. 

4, 

Ilf 

Half-bred 

15 

Ui 

10 

i5i 

144 

lOi 

15 

13f 

11 

Blackface 

15 

14 

m 

16i 

144 

lOJ 

164 

13| 

Hi 

Greyfaoe 

15i 

13f 

10 


144 

lOf 

164 

18i 

Hi 

Down Cross 

15 

14 

9f 

164 

144 

10 

164 

1 

10 

tPiOS — 

Bacon Pigs 

par 
stona. 
i. d, 
12 11 

par 
■tone. 
«. d, 
11 8 

per 
atone, 
a. 4. 

A 4 

13 7 

e^e. 
a. 4. 
12 2 

per 
stone. 
1. 4. 

s^e. 
A 4. 
14 0 


per 
atone, 
a. 4. 

’ Porkers 

18 5 

12 1 

•• 

14 1 

12 8 


14 5 

13 3 

... 


* Live weight. f Estimated dressed carcase weight 

340 










WO] nacm or AOBicnmnnhu& pbodoob. 

Ian Stock : Monthly Averages of Prices at cartain representative 
Scottidi Markets — contmaed. 


Deseription. 


1st Snd trd 
Quality Quality Quail 


STOBE STOCK 

Oattli-- 

Aberdeen- Angus : 

Yearlings 

Two-year-olds 

Cross-bred (Shorthorn) : 

Yearlings 

Two-year-olds 

Galloway : 

Yearlings 

Two-year- olds 

Ayrshire : 

Yearlings 

Two-year-olds 

Blue Grey ; 

Yearlings 

Two-year-olds 

Highland : 



Per Per Per Per 
head. head. head. head. 

17 1 18 18 12 16 20 18|16 2|12 I7|l« 16|l5 10112 15 
24 18 20 7 .. 26 19 21 7 18 18127 6 20 16 16 9 


16 7 18 1 11 12118 6 15 0 11 17 16 18 18 17 11 11 


Two-year-olds 

Three-year-olds 


231018 9 


25 3 19 16 16 6 24 11 18 19 16 14 


16 9 ... 

21 10 17 18 


15 1 ... 

27 0 19 5 


18 3 8 10 

20 13 12 5 


9 7 6 10 

14 17 11 15 9 0 
20 0 16 8 13 15 


Dairy Cows— 


Ayrshire : 

In Milk ... 
Oalvers 

Shorthorn Cross ; 
In Milk 
Calvers 


CheTiot Hoggs 
Half-bred Hoggs .. 
Blaokfaoe Hoggs .. 

Down Cross S^ggs 


27 19 19 19 11 7128 5 20 6 11 5 29 1 20 7 10 15 
27 9 20 9 14 0l27 18 20 8 18 18 27 16 20 16 18 14 


82 10 28 14 ... |81 13 22 8 20 OlSl 17 24 0 ... 

29 10 20 18 14 14128 11 20 14 15 4|28 16 21 4 15 8| 



38 3 25 8 27 Of 86 11 


5 22 3 


58 8 


50 

5 41 

8 85 

8 

61 

5 68 

0 50 

0 

39 

7 81 

0 25 

2 

56 

5 44 

10 40 


68 

6 48 

9 .. 

.1 


(6 to 10 weeks old) 41 7 27 8 


47 10 82 


49 6 88 10 
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Tai{.«coim9Q JQmkVAit of AimoiDsroBEi. [joti; 


DtSAD Meat : Monthly Averagn Ptices l^dee; Pldinbnr^, 

and Glasgow. 


{Comp&td from Bej)ort$ nerved from the Deparimenfe Market Reporters.) 


Description. 

Qualitj. 

March. 

April. 

Mat. 

Dundee. 

Edinburgh. 

Glasgow. 

1 

1 

i 

1 

i 

1 

Glasgow. 

BmBF 


per lb. 

per lb. 

per lb. 

per lb. 

perlb. 

perlb. 

perlb. 

perlb. 

perlb. 

HomC'fed — 


d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

Bullock or Heifer ... 

1 

01 

8| 

11 

9 

94 

lot 

9 

94 

104 


2 

8g 

... 

104 

84 

... 

101 

84 

... 

94 

Bi^ll 

1 

7J 

74 

7 

74 

74 

74 

H 

71 

74 


2 


... 

64 

7 

7 

74 

6| 

... 

74 

Cow 

1 

64 

64 

6f 

64 

64 

71 

64 

7 

74 

Irish— 

2 

64 


64 

64 

... 

64 

64 

... 

64 

Bullock or Heifer ... 

1 

... 

... 

84 

... 

... 

H 

... 

... 

«4 

Argentine Frozen- 
Hind Quarters 

2 

1 

64 

«i 

0 


74 

«1 

• •f 

74 

84 

61 


2 

... 

64 

61 


64 

5t 

.. 

64 

6J 

Fore ,, 

1 

44 

5 

4 


64 

4i 

61 

64 

6 


2 

... 

4f 




41 

64 

5 

44 

Argentine Chilled— 











Hind Quarters 

1 

7 

6i 

«i 

84 

7J 

84 

71 

74 

71 


2 

6i 

68 

54 

74 

... 

8 

74 

64 

61 

Fore ,, 

1 

54 

5 

64 

64 

61 

6i 

61 

54 


Australian Frozen — 

2 

4i 

4| 

4« 

61 


6J 

64 

5 

64 

* Hind Quarters 

1 

... 


6 

... 

... 

6i 

... 

... 

61 


2 

... 


44 



54 

... 

... 

6i 

Crops 

1 


... 

4 


... 

■64 



65 

New Zealand Frozen — 











Hind Quarters 

1 1 

... 

... 

5 


... 

6i 

... 

... 

Jf 


2 


... 

44 

... 

... 

5| 



64 

Fore „ 

1 


... 

4 

... 


44 


... 

41 

Mutton •— 











Hoggs, Blackface 

under GO lb. 

121 

114 

12 s 

12 

121 

125 

124 

124 

12g 


601b. dc over 

12 


114 

... 


111 

114 


111 

,, Cross 

under 66 lb. 

121 

ill 

12f 

12 

125 

12J 

121 

124 

124 


60 lb. it over 

12 


314 

.. 

... 

114 

111 


Hi 

Ewes, Cheviot 

1 


"94 

91 

... 

94 

94 


"94 

104 


2 

... 


8S 

... 


0 

... 


10| 

,, Blackface 

1 

8| 

"oi 

91 

9 

"04 

94 

91 

■■94 

104 


2 

84 


85 

H 

... 

9 

84 


101 

,, Cross 

1 

7 

"94 

8 

7 

94 

81 

7 

"94 

94 


2 

6 


74 

6 

... 

7! 

6 


84 

Argentine Frozen 

1 

.4. 

... 

64 

.. 

... 

el 



8 


2 



5 

... 

... 

61 

... 

.. . 

6| 

Australian ,, 

1 


"eg 

64 

... 

64 

64 

... 

64 

64 


2 

»e* 

64 

5 

... 

64 

5 


61 

6 

New' Zealand ,, 

1 

»»■ 

,, 

6 

... 

... 

6 

... 


8 

Lamb 

2 

... 

... 

64 

... 

... 

64 



64 

Home-fed 

1 

... 


13 

... 

18 

181 

17 

18 

18} 


2 

... 


12* 

... 

... 

17 


17 

174 

New Zealand Frozen ... 

1 ^ 

**• 

lOi 

104 

... 

101 

■a 


101 

101 


2 , 



10 


9| 

94 

... 

»i 

9 

Australian „ 

1 

*•« 


9 

... 


9 



9 


2 

4*. 


84 

... 

... 

84 


... 

84 

Argentine „ 

1 



8 i 

... 

... 

8 

... 

• 1 . 

8 


2 

... 


HI 

... 

... 

7i 


... 

74 
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ovisiONS : Monthly Average Wholesale Prices at Glasgow. 
mpiled from ReporU received from the Department^ % Market Reporter.) 


1999] 


i«!0B9 GB mmca, 
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Quotations for New Season’s. 




fm so&mm jotmuAi. op Aoioetii^trBB 


£i®t« 


Fboit akd V^gstabubs : Monthly Average Wholesale Prices 

at Glasgow. 


{Oompiledfrom Beporta received from the Departmeed^e Market Beporier,) 


Deaoriptioii. 


1 

Maegb. 

Apbil. 

Mat. 

Feuit 

Apples— 




d, 

0 


d. 



BrUxsh^ 

Bramlev Seedling . 

.. per barrel.* 

1 

s. 

16 

s. 

5. 

d. 

Other Cooking 


1 

16 

9 





Other Desseit 

.. per case.** 

1 

11 

6 


.. 


.. 

Imported— 









New'tons ... 

•* It 

1 

11 

9 

12 

6 

18 

6 

Baldwins ... 

.. per barrel.* 

1 

24 

0 



Winesaps ... 

.. per case.** 

1 

12 

0 

12 10 

13 

0 

Spitzenberg 

* It 

1 

13 

0 

12 

0 

12 

3 

Rome Beauty 

• It 

1 



11 

6 



Newton Pippins . 

• If 

1 

12 

6 

12 

0 

18 

8 

Other American . 

• II 

1 

11 

6 

10 

0 

12 

0 

Other Canadian . 


1 



12 

0 



Nova Scotian 

• • )» 

1 

12 

IB 

11 

0 


.. 

Pears— 




■ 





Californian ... 

• ft 

1 

16 






South African... 

.. i)er Itox. 

1 

4 


7 

Ot 

5 

n 

Vegetables 









Beet 

per cwt. 

1 

8 


7 

9 

7 

7 

Brussels Sprouts 

II 

mm 

12 


10 

0 



Cabbage, Ooleworts 

,. per doz. 

n 

1 


1 

2 

1 

8 

,, Savoy ... 

•• II 

n 

2 

5 

3 

3 



,, Red ... 

• • II 

1 

4 

0 

, 




Carrots, British ... 

.. per cwt 

1 

8 

0 

6 

5 

6* 

io 

,, Dutch .. 

•• II 

1 

8 

4 





Cauliflowers— 









Broccoli, Cornish 

.. per doz. 

1 

6 

0 

5 

9 

6 

4 

French 

• • II 

1 

5 

11 

5 

0 

6 

0 

Celery 

.. per bunch. 

1 

1 

6 

1 

6 



Cucumber, Enghsh 

. ^r doz. 

1 

10 

0 

8 

0 

6* 

‘4 

Greens ] 

[)er 120 heads 

1 

12 

6 

12 

0 

12 

0 

Leeks per 

doz. bunches. 

1 

8 

8 

8 

0 

2 10 1 

Lettuce, Cos 

,. per doz. 

1 

3 

0 

2 

8 

1 

11 

,, Cabbage 

•• If 

1 

3 

0 

3 

0 



Onions, Dutch 

. per cwt. 

1 

18 

4 

7 

0 

4 

0 

,, Valencia 

.. per case. § 

1 

17 

0 

18 

0 



,, Egyptian 

.. per cwt. 

1 

20 

0 

9 

6 

8 

4 

,, Spring 

Parsley 

. per bunch. 

1 

0 

6 

0 

6i 

0 

6 

.. per cwt 

1 

56 

0 

60 

0 

27 

2 

Parsnips 

•• If 

1 

11 

6 

12 

0 

11 

6 

Radishes per 

doz. bunches. 

1 

3 

0 

8 

8 

8 

2 

Rhubarb 

,. per cwt. 

1 

48 

0 

44 

0 

13 

0 

Spinach 

1 

6 

Oa 

8 

06 

"o| 

Tomatoes, Cfuinnsl Islands per lb. 1 

mm 



0 

8 

1 

,, Canary 

•• If 

n 

0* 

41 

0 

5 

0 

7i 

Turnips 

...jiercwt 


2 

6 

2 

6 

3 

6 


140 lb. (approx.). ** 40 {^kprox.}. t 7 lb. (approx.). t 25 poars. 
{ 9 atone. IF 18 jieara. e per sieve of 7 lb. b per basket of 8 lb. 
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16993 nniBs m wnn^. 


Fotatobb : Monthly kym^ Wholesals Ptioes at Bimdee, Bdittbargh, 

and Glasgow. 

{CmpUtdfrom Btperti rmweifrm the Dtpartmaift Mariet Rtportari.) 



Boots, Hay, Straw, and Moss Litter : Monthly Average Prices 
at Dandee, Edinburgh, and Glasgow. 

{Compikdfrom BeporU received from the Departmai^e Market Reporters,) 



II Baled Straw delivered. t Delivered baled. * Foreign (ex quay). 

i Bunched Straw delivered. ; Delivered looee. ♦♦ Home (in IJ owt bales). 
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THB soontSB tmBMAi GST AJBmmanm. 




SikaDiHO SmnPS : Monthly Av^ra^ frioes at Qlaogow and lioith. 

(Compiled ftom Reporte received from fke Departmen^a Market Bepori»a.) 


Deaeriptkti^ 


Linseed Oake— 

Home 

Fore^ I 

Deoortioated Cotton 

Oske 

Undeoorticated do.^ 
Bombay (Home- 
manufactured)... 
Egyptian (do.) 
Palmnut Kernel Cake 
Soya Bean Cake ... 
Coconut Cake 
Groundnut Cake, 
Undeoortioated>~ 
(37 ^r cent Oil 
and Albuminoids) 

I (40 per cent. do. ) 
Maize Germ Cake— 

Home 

, Foreign 

, Maize Germ Cake Meal 
Barley Meal 

Bean Meal 

' Maize Meal — 

Home Manufactured 
South African — 
(Yellow) . . 
(White) 

Eioc Meal 

Locust Bean Meal 

(Fine) 

Fish Meal 

Maize Gluten Feed 
(Paisley) 

Maize — Plate 
Do. American . . . 
Oats -Home 
Do. Plate 
Barley Feediiig(Home) 
Do. Biaii 
Wheat - 

Home 

Poultiy 

Imported .. 
Miadlings (Fine 
Thirds or Parings) 
Sharps (Common 
Thirds) 

Bran (Medium) ... 

,, (Broad) 

Malt Culms 

Distillery Mixed 
Grams— Dried 
Bi*ewers’ Grains— 

Dried 

Distillery Malt Grains 

— Dried 

Crushed Linseed ... 
Locust Beans, 

Kibbled & Stoned 
Beans— English ... 
Po. China 
Do. Sicilian ... 
Pease— Calcutta 

(White) ; 

Feeding Troadte ... 
Linseed Oil tMW call. 


Maroh. 


per tOB. 
a s. ct. 


Glasgow. Leith. 

r r ton. per ton. 

s. d. d s. ct. 

18 5 0 12 15 0 

18 5 8 

12 0 0 


8 0 0 7 16 0 

8 10 0 8 1 8 

11 5 0 

18 10 0 12 7 6 

12 0 0 


10 0 0 10 0 0 

10 4 5 10 5 0 

12 0 0 

12 0 0 

10 15 0 

10 15 0 10 6 3 

12 7 6 12 0 0 

11 12 6 11 3 2 

11 5 0 

10 10 8 

8 10 8 8 5 0 

10 6 3 9 16 0 

20 0 0 20 0 0 

10 10 0 

10 18 2 10 12 6 

10 11 3 10 5 0 

9 16 8 9 2 6 

.2.? I ."5 . 


11 6 0 10 1 3 

10 3 9 10 0 0 

9 5 0 

9 8 9 9 1 3 

8 8 9 8 5 0 

8 17 6 8 8 9 

9 0 8 9 3 4 

8 10 0 8 0 0 


8 16 0 

9 6 3 

21 0 0 

9 10 0 9 0 0 

12 10 0 

11 6 11 11 7 6 

11 6 0 XO 17 6 

13 6 0 

7 5 0 7 6 0 

0 4 0 










IfBP] 


raioas OF AOsiooi/roA/u^ ntoDtrcs. 


IPbbtilisbbs ; Monthly Average Prices at Glasgow and Leith. 


{Compiled from Beporie neeivedftm the Departmen^t Marht Reporten.) 






Mauch. 




Afkil, 



May. 


Description. 

gl. 















Si 

















Glasgow. 

Leith. 

Glasgow. 

Leith. 

Glasgow. 

Leith, 


% 

r 

rton. 

1. d. 

r 

rton. 
a d. 

per ton. 
e, a d. 

per ton. 

& a d. 

per ton. 

£ a d. 

per ton. 
r a d. 

Nitrate of Soda § ... 

N. 16i 

10 

11 

0 

alQ 

10 

0 

10 12 

0 

10 9 

0 

10 12 

0 

10 11 

6 

Nitrochalkll 

N. m 

10 

0 

0 




10 0 

0 



lilO 0 

0 

alO 0 

0‘ 

Sulphate of Ammo- 
















nia (Neutral and 
Qranular) { 

N. 20-6 

10 

18 

0 

10 

12 

0 

10 12 

0 

10 12 

0 

10 12 

0 

10 12 

0 

SttperphoBphate ^ ... 

P A. 13 7 

2 

7 

6 


12 


2 7 

6 



2 7 

6 

2 12 





... 


2 

6 

... 


2 12 

6 



6 

M h 

,1 16*0 

2 

12 

6 




2 12 

6 



2 12 

6 




M 11 




2 

17 

6 

... 


2 *17 

6 

... 


2 17 

6 


„ 17‘4 


... 


3 

2 

6 

... 


... 


... 




,, 

18‘3 


... 


3 

5 

0 







... 


Ground Mineral 
















Phosphate t ... 

P.A. 26 J 

2 

7 

6 




2 7 

6 

... 


2 7 

6 



Potassic Mineral / 

P.A. 18 ) 




9 


A 









Phosphate \ 

Pot. 6/ 


■ ' 














P.A. 18 \ 
Pot. 10 1 




3 

11 

3 

... 






... 


Kainit (in bags) ... 

Pot. U 

3 

7 

6 

3 

3 

9 

3 7 

6 

3 3 

9 

3 7 

6 

3 3 

9 

Potash Salts 

Pot. 20 

3 

17 

6 

3 

12 

6 

3 17 

6 

3 12 

6 

8 17 

6 

3 12 

6 

•» n 

Pot. 80 1 

5 

5 

0 

5 

1 

8 

6 6 

0 

5 1 

3 

6 6 

0 

6 1 

3 

Muriate of Potash... 

Pot. 60 

9 

12 

6 

9 

2 

6 

9 12 

6 

9 2 

6 

9 12 

6 

9 2 

6 

(on bsRis of 80 per cent, 
purity) 


1 














Sulpliate of Potiisb 

Pot. 4S'« 

11 

1,'j 

0 

11 

3 

9 

11 15 

0 

11 3 

9 

11 15 

0 

11 3 

9 

(on basis of 90 per cant. 1 
purity) 
















Steamed BoneFlour | 

N. 0-8 
P.A.27i/30 


5 

0 

0 

2 

6 

6 6 

0 

6 0 

8 

6 6 

0 

6 0 

0 

Hone Meal, Home ^ | 

N. 3'3 1 
P.A.22-9/ 

7 

16 

0 


... 


7 16 

0 



7 15 

0 



„ „ Indian H | 

N. 376\ 
P.A. 221/ 

9 

6 

0 

1 

... 


9 5 

0 

... 


9 5 

0 



Basic Slag* 

P.A. 11 

2 

1 

9 


... 


2 1 

9 

... 


2 1 

9 



* 

n It 

,, 12 

2 

2 

9 




2 2 

9 

til 


2 2 

9 



It ti 

12 







... 


..B 






• 

>) ft 

„ 13 

2 

’s 

9 




2 3 

9 



2 3 

9 

... 


«« 

i> tt ••• 

„ IS 

1 

... 


1 

12 

6 



1 i*2 

6 





♦ 

It it 

.. n 

! ^ 

6 

9 


... 


2 *5 

9 

*»• 


2 *5 

9 



II II 

.. M 


,, 


**1 

14 

6 

... 


a2 12 

6 



a2 12 

6 

• 

i> II 

16 

1 2 

7 

9 


... 


2 7 

9 



2 *7 

9 



II II 

.. i«i 


... 


1 8 

2 

6 j 

... 


8 * *7 

6 



aS * 7 

6 

II II 6 

.. 18 

1 

1 

... 


1 5 

7 

6 

1 



,8 11 

8 

... 


(M2 

6 


Abbreviations ;—N. = nitrogen ; P.A. - Phosphoric Acid ; Pot. = Potash. 

* 76 percent, to 80 per cent Citric Soluble Phosphates; oarri^ paid in 6-ton lots to Lanarkshire 
and Renfrewshire stations. ** On rail at Grangemouth. < 

t Pine grist 80 per cent, fineness through standard 100 mesh sieve. 

i Carriage jtaid in 6-ton lots. ll Carriage paid in 2 tou lots. % F.o.r, Glasgow, 

a. At Leith. h. Belgian slag at Leith. 


Printed under the anthoritv of His Xajistt's STATiomnr Oftiok 
^ J. Skinner A Go.. Ltd., Thistle Street, Mnbnrgh. 

(88M.) Wtmifim. l»)0-f49,pp.8Sl*847. 7.t9. J.8.AOo.,Ltd. Q.l$. 














{K^Tilations. iDiMe native pofpnlations eaa rise in the scale 
of cmiisation only according as they may be influenced by edu- 
oation, sanitation, law and order. But these influences can be 
exerted only in proportion to the proe$>enty of agriculture and 
industry. In our colonial Empire in the past we have concen- 
trated chiefly upon administration and we have reason to be 
proud of the results. But the native populations will judge us 
in the future not by the excellence of our administration but by 
the means we take to help them to a higher standard of living 
and to secure for them some of the benefits of civilisation. We, 
then, as citizens, are bound to develop the Empire even for the 
sake only of the native populations. Finally, we are trustees 
to the world in general as custodians of so great a part of the 
world’s wealth. 

The progress of civilisation depends upon science, not science 
stated crudely as chemistry or botany, but the scientific spirit 
applied to all aspects of life. If science is apphed to the 
economics of the Empire, the greatest economic asset to whi<-h 
it can be applied is agriculture. Prom the standpoint of area, 
or wealth, or population employed, agriculture is by far the 
most important activity in the Empire. The true wealth of the 
world, the wealth which detei mines the standard of living of 
nations, is limited by the capacity to produce cereals, milk, meat, 
wool, cotton, hides, and other pnme necessities of life of soil 
origin; without a suflScient supply of these progress in the art 
of living 18 impossible. Agriculture is also the one stable industry. 
Coal seams come to an end, or the discovery of new sources of 
energy changes the values of coal. Advances, m physical science 
may, while creating new industries, destroy old ones. The 
wealth of gold and diamond fields depends upon artificial values 
which might disappear if society i\ere constituted on a new 
basis with a different monetary system and different cultuie. 
But agricultural wealth, the capacity to produce everj' >ear the 
food and clothing without which life ends, is and always lias been 
the one great permanent industry, the one whicli is the founda- 
tion of all national or indeed of world wealth. 


The Extent op Empike Ai.ricultukb. 

The British Dominions, India and the Colonies cover 21 per 
cent., or nearly one-quarter of the globe, and they contain 24 
per cent., or nearly one quarter of the world’s population. 

Of this immense area no precise measure of the full extent 
of land in agricultural use is available, but tlie proportion is 
small. The most intensively cultivated of the larger areas is 
India, the least intensively cultivated is Austraba. (i^e Table I.) 
In the aggregate only 8'7 per cent, of the total land surface of 
Canada, India, the Union of South Africa, Australia and New 
Zealand is under arable cultivation. Only about one acre in every 
hundred of Australia is under cultivated crops, about two and a 
half acres in Canada, and three acres in South Africa and New 
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g eaian d ireepe^vely. Jt is diffiovfSi |o oisrtoiii figures mdicnii^ 
of Hus possibilities of the tropical and snb^tropical ttxniatAUh 
but .Hie AMcau possessioiis alone are capable of etoonnousfy 
incareased production. 

In the nine proTinces of Canada the “ possible farmland " 
is S58 million acres, or about one«quarter of the total land area 
of the proTinces, and five and a h^ times the present total of 
both arable and pasture. In India, the most intensively cnlti* 
vated, it is estimated that the cultivable waste land is equal to 
half the present cultivated area, or about 153 million acres. 

ScHue evidence of the importance of the grasslands of the 
Empire is obtainable from the numbers of the world’s live stock. 
(See Table 11.) Of every hundred head of cattle in the world, 
forty-four graze on Empire pastures, and of every hundred sheep, 
thirty-eight are in the Empne. Australia and New Zealand 
together own approximately as many sheep as the whole of 
Europe, excluding the United States of Soviet Bepublics. 
Evidence of what the Empire might do in grassland products is 
provided by the figures of imports of live stock products into 
Great Britain. The British maiket imports j£330,()b0,000 worth 
of grassland products annually, wliich is about one-quarter of 
the imported goods of all descriptions. Of these foodstuffs which 
come from the grass, one-half, or about £160,000,000, come from 
the Empire. 

It is easy to realise the importance of agriculture in Canada or 
Australia, l>ut in an industrial and mineral country such as 
Great Britain and in a great mineral-producing country such as 
South Africa, the place of agrumlture is apt to be overlooked. 
(See Table 111.) In the tliree larger Dominions and even in 
Great Britain, agricultural production is more valuable than 
mineral protluction. It may be astonisliing to some to learn that 
Great Britain, including Northern Ireland, produces more agri- 
cultural wealth than Austiaha and four times as much as South 
Africa. When the value of minerals is combined with the value 
of manufactures, even then the agriculture of Canada and 
Australia is more important than minerals and manufactures 
combined. The dependence upon agricult iu*e for the prosperity 
of the overseas trade of some of these countries is staking. (See 
Tables IV and V.) Of New Zealand’s produce exports, for 
example, 89 per cent, are agricultural and only 11 per cent. 
non-agricuHural. The produce exports of Australia show 84 per 
cent, to be agricultural; while from South Africa, only 31 per 
cent, are agricultural, and from Great Britain less than 3 per 
cent. 

The distribution of the population dependent upon agriculture 
is best shown by such countries as SouthAfrica.In^aand Nigeria. 
In South Africa, in spite of its small agricultural and great 
mineral production, 37 per cent, of the peculation are engaged 
in agriculture and only 5 per cent, in mining. In India 72 per 
cent, are dependent upon agriculture and in Nigeria (which is 
three times the size of Great Britain, and one-third of the sise 
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oi BdtiBh I&dia), pcaoticaily tba whole population depends <ob 
agrionlture. 

It is devious that a .vast area of the hlmpire is capable oi 
farther production, even if developed only on the present lines 
with the application of existing knowle^e. But if we apply 
not only the sdenoe now at our ^sposal but the results of furtW 
researches and investigations which are sure to follow, the 
potentialities become almost incredible. 

Eelation of Soiencb to Agmcultuee. 

Let us come now to the relation of science to agriculture. 
Agriculture can be regarded as the application of all the sciences 
to the exploitation of the soil. There is scarcely a branch of pure 
science which may not contribute .some knowledge which agri- 
culture can apply. But agriculture differs from other industries 
in which a new discovery may be followed by a sudden trans- 
formation in methods. Agriculture is old, slow-moving, and 
conservative. The life cycle of animals runs into years, and 
even in cropping a rotation of years must often be followed to 
get the full effects of any change of method. Hence the results 
of research are absorbed Slowly and almost imperceptibly into 
farming practice. Nevertheless there have been numerous 
instances when the advance has been so rapid that the farmers 
applying the knowledge have been within sight of the source 
of the knowledge. 

The case of “ Marquis Wheat ” is well known. This wheat, 
bred by the Canadian Experimental Station at Ottawa, has by 
its earlier maturity and superior cropping powers, not only ousted 
the older and inferior varieties of wheat in millions of acres of 
Canada and the Northern United States, but it has made the 
cultivation of wheat possible in areas where wheat could not be 
grown before. 

A variety of sugar cane has recently been produced in Java 
by the Dutch Plant Breeders; one of it.s ancestors was not a 
sugar cane at all but a wild reed growing in a marsh. Yet this 
variety partly of reed ancestrv is greatly superior to any other, 
giving 35 per cent, to 20 per cent, more sugar and resisting local 
diseases better than any other. Most of the sugar fields of Java 
are now growing it. The sugar production of Java since 1840 
shows the following increase and offers one of the finest examples 
of the effects of the application of science to plant breeding, 
manuring and cultivation. (Five-year periods — average for each 
five years.) 


1840-45 ... 

. , 

24 piculs per bouw 

1866-70 ... 

• • • 

... 60 

9 » 

f 9 

1900-05 ... 

t » • 

... 300 


t 9 

1920 

• . • 

... 120 

ff 

9 9 

1925 


... 132 

n 

9t 

1928 


... 150 

>> 

»> 


Comment is superfluous. 
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The gtasshmds of the Empire, ee I heve ahowzi, support 4t 
leaet 500,000,000 auimais. If ali these aniinals were suited to 
their enviromiaent, free from disease and stmlity, and sufiEiciently 
nourished, their vdne would be far more than doubled or trebled. 
South Africa, throuj^h Sir Arnold Theiler and his staff, has 
adready demonstrated to the full part of this possibility. Izi 
discovering the cause of and the means of combating certain 
insect-borne diseases. Sir Arnold and his associates have saved 
the Union millions of pounds. Equally spectacular is the 
biological control of noxious weeds, such as the prickly pear in 
Australia and the blackberry in New Zealand. In the field of 
animal nutrition, it has been discovered that diseases may be 
caused in farm stock by the absence of minute quantities of 
iodine, lime, phosphorus or vitamins. The cure of rickets in 
pigs, and styfsiekte and lambsiekte in cattle, by the administra- 
tion of bone meal and salt and other mineral mixtures has already 
saved hundreds of thousands of pounds to stock farmers. The 
application of the newer conception of the balanced ration which 
we now have as the result of the studies of physiologists and 
biochemists, is yielding its return in increased production. 

The intensive management of grassland in such great grazing 
countries as Australia, New Zealand and Great Britain is only 
beginning, but already it is plain than production can be doubled 
under slblful management. Even the fertiliser or artificial 
manure concerning which we know more than of almost any 
other agricultural improvement has far wider fields to conquer 
than any which it has yet subdued. 

These great achievements give us the assurance that the 
application of pure science to agriculture will yield results of a 
value many times greater than the money expended. 

The Empibe as an Organism. 

If my figures and arguments are accepted, the British Empire 
must be regarded as an amazing organism. Is this organism 
developing symmetrically and is it desirable to take thought as 
to its development? It may be argued that no great thought 
is needed, that each part of the Empire, left unfettered in the 
pursuit of well-being in its own way, will eventually parovide 
the best conditions for its inhabitants. But this argument 
totters in face of the Canadian Wheat Pool, which sooner or later 
will compel the wheat-growing parts of the Empire to consider 
their ways and to come to an arrangement whereby the Empire 
wheat comes under some uniform system of organised produc* 
lion and orderly marketing. The argument is further confuteid 
by the fact that South Africa has joined with Australia and New 
Zealand in a great co-operative marketing and purchasing agency 
m London, known as Overseas Farmers’ Co-operative F^en- 
tions. Ltd. These straws show the way the wind blows, amd 
make it unnecessary to labour the point, for few will hold that 
nothing is to be gained by co-operation in effort. If that be so 



tifcwt oeeitra i|o toe a« an efteiat oononned witib 
AliYic^toral deTdofanent is, wbat share, and it mnst be a fmf 
Ifiitgk duore, can research applied to asxicultore take in tin 
prefer groA>rth luid nurture of the organism. 

In the first place it is clear that there are large econcazdo 
probl^ns affecting all parts of the Empire whidi await solotioB 

the Empire is to be properly deTeloped. There is, for instance. 
Sterility and abortion in live stock. There is the pasture 
problem. There are insect-borne diseases. It is almost hopeless 
for a sii^le individual or even a single institntion to attempt 
the solution of any of these great problems. Each problem has 
so many aspects that team work is needed in the wi^st sense— 
not only between individuals, but between institutions and 
between governments. 

In the case of sterility and abortion in cows for instance, 
there is here first a problem for the bacteriollogist and the patho- 
logist, as -the micro-organism which causes contagious abortion 
is probably the most important factor. There is a nutritional 
factor, as it is well known that deficiencies in the diet cause 
both sterility and abortion, and may also render the animal 
more susceptible to the invasion of the organism. Moreover, in 
this as in other diseases, there is a problem for the geneticist, 
to discover to what extent, if any, is the tendency inherited and 
what may be the correlated factors which indicate the suscept- 
ibles and the highly resistant strains. Finally, if or when the 
knowledge arrives which makes possible the elimination of the 
disease, the co-operation of the administrator is required to frame 
and execute the regulations recommended by ‘the scientists. 

The most recent development of the work on pastures has 
been in connection with their chemical composition. It has been 
shown that chemical composition, if it takes account of all known 
food constituents, is an indication of the feeding value of 
pastures, and it has been proved independently in various parts 
of the world that deficiencies of one or other nutrients required 
only in small amounts, are the cause of definite diseases. 
Further, it has been shown that if these deficiencies are made 
good, not only are the diseases prevented, but production is 
increased and there is reason to believe that susceptibility to 
disease generally is decTeased, and what is also of great economic 
importance, animals breed true instead of undwgoing tlie well- 
known deterioration whicli takes place in improved breeds when 
pot upon poor pastures. The better exploitation of the pastures 
of the Empire is a problem which requires, for a complete 
investigation, the pathologist and bacteriologist to deal with the 
diseases which occur in deficient areas ; the physiologist and bio- 
chemist to deal with the composition of the pasture and to deter- 
mine to wbat extent it meets the requirements of the graeing 
animal. There is needed also the WMk of the plant breeder and 
the soil chemist for the improvement of the pasture as a crop. 

To bring about a concerted and co-operative attack upon 
such problems as these a certain procedure seems desirable, but 
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kdora soggiestiibg tlukt prooeduxv, tet me pomt out 
£sciK<^ im cfH^pejfation »te now immeaemrably greatel' lliee) 
tiiey Wflie even tbdrty yeers ago. Bcttoe fell from vurions 
but no doiobt one of tto defects was tiie absence of newspapers 
aad telegrams by which ^ outlying parts Of the Empire might 
have been kept in commnnication in tune to avoid or avert some 
of he disasters. We have no such excuse. Cktmmunication is 
easy, transport is easy, conference is easy. In many ways 
Pretoria and London, and Ottawa and London are nearer to 
dach other to-day than London and Edinburgh were 150 years 
ago. Moreover, a foundation tar action exms which did not 
exist in the nineteenth century. In many parts at the Empire 
and especially in the self-governing Dominions, research has 
been going on in agriculttire for a generation w more, and a 
great body of knowledge has been built up, much of which can 
be applied. 

The Fbocbdtjbe fob Empibe Reseabch. 

Provided, then, that we have a large enough conception of 
Empire development by research the procedure should be : — 

(a) to outline the problem ; 

(b) to collect all available information concerning it ; 

(c) to make a plan of campaign ; 

(rf) to find the money to finance the research ; 

(e) to find the men to do the work. 

To carry out this procedure it so happens that we are in a 
more favourable position than ever before in the history of the 
Empire. The argent problems that arose during the war 
demanded a solution on immediately practical lines. Tre- 
mendous advances were made in some of the applied physical 
sciences, as a result of the fact that all scientists who could con- 
tribute to the solution of an urgent problem were brought 
together and urged to work in such a way that their energies 
were focussed on a known objective. Following on this war 
experience, a similar spirit of co-operation has been developed 
in agricultural science. It is interesting to trace how this spirit 
has been stimulated and encouraged. 

In 192.5 the British Government set up an Imperial Economic 
Committee, with an annual grant of £1,000,000, for the purpose 
erf encouraging trade in Empire products in the United Eingebm. 
The Imperial Economic Committee recommended that the 
annual grant should be used, first, to create in the United King- 
dom a vduntary prefwenee for Empire goods, and, second, upon 
research to improve the quality and sup^y of Empire goods fdt 
sale in the United Kingdom. The Briti^ Government, a£t» 
consultation with the Dominion Governments, accepted the 
Report and created the Empire Marketing Board, which is the 
executive body fw the administration of the funds. The 
Empire Marketing Board early turned its attention to the 
enoemcagement of research as the second (rf its fanedonB. 
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Almost siimiltimeoasly with the creation of the 
JiArlmtmg Board was set up the Committee of Civil Besearch, 
consisting of the Prime Minister and the Lord President of the 
Council, with power to set up od hoc sub'committees for any 
purpose other than military. Here, then, we have already two 
bodies calculated to assist in the procedure which 1 have outlined. 
The Committee of Civil Besearch, flexible enough to inquire 
into and report upon any non-military subject under the sun, 
and the Empire Marketing Board — ^a body with funds to finance 
research. 

It was borne in upon those who had inquired into research 
in the non-self-governing Colonies that much good work was 
lost in pigeon holes, that scientists were sometimes engaged on 
the same problems unknown to each other, that overlapping 
occurred, and that facilities for the exchange of information were 
inadequate. Accordingly, when the Imperial Agricultural 
Besearch Conference was held in London in 1927, influenced as 
it was by the great success which had followed the formation of 
the Bureaux of Entomology and of Mycology, it strongly recom- 
mended the creation of clearing stations or Liformation Bureaux 
for the collection and distribution of information concerning 
certain sections of agricultural research. The proposal found 
acceptance writh the British and Dominion Governments and 
with the Colonies, and several of these bureaux are now ui opera- 
tion, I believe that they will prove of extraordinary value in the 
development of the Empire. They are eight in number for the 
present. How far they may be added to, experience will decide. 
They are all, by the unanimous decision of Empire delegates, 
situated in Britain. They deal with Soils, Animal Nutrition, 
Animal Genetics, Animal Hygiene, Plant Breeding, Animal 
Parasitology and Fruit Production, They are not research insti- 
tutions, but in each case they are attached to research institu- 
tions, and their first directors are the directors of the research 
stations. 

Each bureau will focus the information on the subject — will 
act as a gathering ground for theories and theorists, as an 
illuminant and expositor, and eventually we may hope, as a 
finger-post to new and profitable roads and by-paths of research. 
These bureaux, to which all Governments cd the Empire have 
agreed to contribute, embody the first organisation which is 
Imperially owned and Imperially governed, and which has been 
set up to serve the Empire. 

The Bureau of Soils at Bothamsted, or of Animal Genetics 
at Edinburgh, is just as much the property of South Africa and 
Australia as of England or Scotland ; and England and Scotland 
sit on the Executive Council as representatives only of their 
countries. 

It is not enough, however, to accumulate details. It is foolish 
to make a list of the stars and remain content with the catalogue. 
The details must be followed by a synthesis to sum up and 
explain the details, and arising out of the synthesis will appear 
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the clues to scMtne problems, the exj^hEOifttioii of others, oud ^ 
broad lines of strategy on which the research battalions should 
move. Each Dominion or Ciolony has its own problems peculiar 
to its conditions, but the fundamentals of science ar» everywhere 
the same. 

In addition to the researcher, it is then necessary to have 
other types of scientific workers. The research worker is 
properly and sufficiently engrossed by his speciality. He sddom 
has time for or interest in the wider conceptiotts. His point of 
view is generally limited by his subject. But the {qoplication of 
science is not confined to the research worker. The broad results 
of research can be understood by politicians who can set the 
wheels in motion through their G-ovemments. Scientific men 
are wanted who can see the wood without the trees, who can 
see the possible bearing of imconnected facts, and who cam use 
their imagination at long range. Such men if they use the 
scientific method are as truly scientific as the researcher himself. 

We have then machinery to deal with three of the five 
necessities for Empire Eesearch. We have the bureaux to collect 
information. We have the Committee of Civil Besearch to con- 
sider the information and plan a campaign, and we have the 
Empire Marketing Board to provide the funds. There remain to 
be considered the men, and the origin of the problem. 

As to the men, the great Dominions can and will provide and 
train their own men. The success of South Africa in the pro- 
duction of research workers whose reputation is world wide is 
sufficient evidence of what the Dominions can do. The case 
IS different in the Colonies. As a rule, the research workers in 
the Colonies must be recruited from Home or Dominion sources 
and partly trained outside of the Colonies which they serve. 
Much has been written concerning the need for these workers, 
their status, pay and pension. It is enough to say that the 
development of the tropical and sub-tropical possessions depends 
upon making the career of a colonial research worker as satis- 
factory as the alternative, less interesting, and perhaps more 
sordid business of making a living. There is one aspect of the 
man power that must not be lost sight of in considering Empire 
research, and that is the desirability of exchange of workers. 
Nothing can be more profitable and stimulating in suitable 
circumstances than change of environment to the research 
worker. He obtains a new lease of scientific life, a wider outlook, 
a wealth of experience of men and methods denied to him as a 
limpet in an institution. There are difficulties in the way of 
exchanging workers on any considerable scale, but these 
difficulties w’ill decrease as time passes and the temporary 
exchange of work and of workers will prove of far-reaching 
benefit. 

The Pboblbm. 

I come now to the Alpha and Omega of research — ^the begin- 
ning and the end — “ The Problem." It might be assumed fima 
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8(Hxie ol the foregoing remarks that, like many an admimstrator 
before me, I have been erecting a rigid structure into Trhieh I 
{troposed to fit a flexible and incalculable body. Far from it, 
wide experience shows that the feet of research cannot be 
crammed into the shoes of regulations. One knows where the 
shoe pinches. 

The facilities I have described arise from the recognititm of 
the value of co-operation in research by Governments, and from 
the desire for co-operation in research on the part of the workers. 
The structure is an arrangement for the assistance of research, 
not a frame in which to fit it. 

The problem in which these organisations have been created 
to help to solve may arise in various ways. It would be easy to 
mention many outstanding Imperial problems, but assuming that 
some individual research worker in some corner of the Empire 
has seen or shed new light on some obscure point, what is his 
happy condition to-day compared with twenty years ago? 
Through the bureaux or dealing centres of information, he can 
mobilise all the existing knowledge bearing on his point. 
Armed with this knowledge, he sees tliat the scope of the required 
research is far beyond his individual powers. If he is in one of 
the Dominions he can put his case before the Department of 
Agriculture or, it may be, before the Department of Scientific 
and Industrial Researcli of his Government. The Department 
can bring together the best brains available to consider and report 
upon the necessary research, or in the case of Great Britain and 
the Colonies, the Committee of Civil Research can undertake the 
inquiry. A plan of campaign is uUnnatoly worked out. The 
Empire Marketing Board is approached and the funds jointly 
provided by the Board and the Dominion or Colony chiefly con- 
cerned. The men are then selected, possibly from the whole 
Empire, and seconded for the work, the locus is decided upon 
and the attack begins. In this case the problem has originated 
through the vision of one individual. 

Take another case, where the problem originates at the other 
end of the scale. Take a simple illustration. Suppose, and this 
is probably true, that the sheep on the hill grazings of Scotland 
and England have diminished by one-third in fifty years. The 
Agricultural Administrator concerned appeals to the Research 
Institutes. They reply that there are probably half a dozen 
factors contributing to the decrease. Then follows the inquiry, 
the suggested plan of campaign, the funds, the men, and the 
attack. Yet out of such an investigation may arise the inftu'ma- 
tion which will enable principles of general application to be 
determined regarding sheep and pastures over half the world. 
Here the administrator has set the ball a-rolling. 

But the iHilitician, or to give him a worthier name, the 
Statesman, is not out of the swim. Let us snpfiose that South 
Africa wishes to take a large share in the supply of chilled beef 
and mutton to the great industrial centres of England. Im- 
mediately there arises a problem economical, genetical, nutri' 
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tidnal, patboiogical and botanical, which can only be Bolved by 
the combined opwations of a number of scientific and business 
men working together. 

Finally, there is another way in which the problems may 
arise. That is through the deliberations of a long range thinking 
body not concerned with the problems of to-day ot even the 
immediate to-morrow, but with research which has no present 
relation to agricultural practice but which may prove a fertile 
source of lines of investigation ultimately of the fimt impcaiance 
to agriculture. 

We have then available organisations or machinery capable 
of doing great things for the development of the Empire. 
Already much has been achieved. The Empire Marketing l^ard 
in two and a half years has made grants up to the end of 1928 
aggregating a million and a half. The spread of these grants 
as seen from the map and table are interesting. A fine example 
of what has already been done in Imperial team work is offered 
by the Grassland Research. 

The headquarters of this research is in Aberdeen and the 
Chief of Staff is Dr. Orr. Under his direction, teams have been 
investigating the mineral deficiencies of pastures in Kenya, in 
the Falkland Islands, in Palestine and in Scotland and England. 
Arising out of these investigations and those of Sir Arnold 
Theiler, similar campaigns have been started in Australia and 
New Zealand. Here in the space of only two or three years we 
have through vision and staff work an Imperial Investigation 
which promises to increase enormously the output of beef and 
mutton from Imperial grasslands. 

As n result of these pasture researches the workers engaged 
have been in consultation with each other and a spontaneous 
tendency to co-operation is bearing fruit. In consequence the 
pioneer work of Ondei’stepoort is known and appreciated in 
Great Britain and elsewhere and is being applied successfully. 
The w’ork of Aston in New Zealand on “ Bush sicknets ” is 
being applied in East Africa. The Canadian work on the pre- 
vention of goitre in grazing animals is a stimulus to work in 
other countries such as Australia and New Zealand where there 
is believed to be a deficiency of iodine in the pastures. If 
similar developments can take place in other lines of research 
there is a possibility of great advances doling the lifetime of the 
present generation. 

I hope 1 have said enough to show that the application of 
science and commonsense to the development of' the Empire and 
particularly of its agriculture, promises rich rewards. 

Nkw Aimustments. 

As it seems probable that great adjustments will need to be 
made in methods of agriculture, and in the organisation ot 
supplies, it seems essential that while we have the time we should 
think Imperially and think ahead. The International Economic 
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OongresB at Genera in 1927 diagnosed the depressed condition 
of European agriculture as being due to unremunerative prices. 
The Congress negatived the conclusion that the fall in prices was 
due to any excess of production. It was, on the contrary, of 
opinion that, relatively to the growth of population, there has 
been no increase in output over that of 1913. With this opinion 
Sir Daniel Hall, as shown by his address at Oxford in 1926, 
would agree. 

Lord Ernie, the Minister of Agriculture during the war, said 
recently : “ The question has already arisen how far it is safe 

in the world’s interests to allow the decline of agriculture. 
Workers once attracted to the towns never return. Inevitably 
in course of time, whether sooner or later, it is impossible to 
predict, nations will be feverishly striving to rehabilitate agricul- 
ture under the overmastering influence of food shortage.” 

This opinion of Lord Ernie’s may be somewhat pessimistic, 
but local famines do occur. In Kenya there was a partial famine 
this year. Famines are recurrent in India, and many thousand 
people in Ireland died of famine less than a hundred years ago. 

On the other hand we have Mr. Speyer stating in Nature, 
January 12, 1929, with reference to the manufacture of nitrogen 
fertilisers from the air, that if the nitrogen supply uhich is in 
prospect by 1931 were applied to the main crops of Europe at 
the rate of *8 cwt. per acre, the population at that date would not 
consume more than half of the extra food which would thus be 
available. We have also Professor Stew’art, formerly of the Min- 
nesota Agricultural College, asserting that since 1K.')0 machine 
farming developments have released approximately twenty- 
seven million workers from agriculture. He also states that 
with two-horse machinery forty hours of labour weie required 
to grow a crop of maize, but now with modern machinery lees 
than four hours of man labour per acre are required. 

Whatever may be the significance of these opinions or the 
ultimate value of these statements one thing certain is that the 
development of the agricultural resources of the Empire is of 
the first importance. 


The OcEouTrNiTy. 

We have the only system of government in the world that 
can link up research in countries with all kinds of soils and 
climates. We have the finest and most varied laboratory in the 
world. We have the nucleus of an organisation and we have 
the opportunity. 

Within the Empire is the Empire’s greatest market for 
agricultural produce and the Empire’s greatest source of supply. 
The development of agriculture would have an enormous influ- 
ence in the development of Empire trade. Co-operation in 
research leads to better understanding between the Dominions, 
the Colonies, and the Mother Country. Conferences of research 
workers and administrators lead to the discovery of common 
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aims and ideals, as was shown in the Ck>nference of 1927, and the 
pursuit of common aims is one of the most enduring of ties. But 
the scientific man knows no boundaries; he is one of the few 
real internationalists in the world to-day; the knowledge he' 
obtains is subject to no tariff, receives no bounty, is freely 
exchangeable throughout the world. As a scientific man' — ^if he 
is within the British Empire — ^he may engage in the solution of 
larger problems than probably any other unit can provide. 

And what may be the end of his research? One may specu- 
late, but the end should surely include an orderliness, a co- 
ordination of parts, and a relationship of functions which should 
make for greater prosperity and for greater stability and freedom 
from temporary over- or under-production of agricultural com- 
modities. It is not suggested tliat the exchange of commodities 
should be intra-imperial. Even if that were desirable it is not 
possible. The trade of the Empire is shared almost equally 
between the Dominions and foreign countries. (See Table VI.) 
It is not that the Empire may be a self-contained and self- 
supporting quarter of the globe that I make these suggestions. 
To succeed in such an aim would be to end nowhere or to end in 
destruction. I make these suggestions because the nations which 
make up the British Empire form a political body which faces an 
opportunity open to no other .s}slem of governments in the world. 
This opportunity is the possibility that by taking thought and by 
organising the acquisition and the application of knowledge, the 
wealth of the Empire can be greatly increased, and thereby, and 
necessarily, the wealth of the rest of the world will be increased 
also. It 18 a far cry to an organised Empire, but if the object 
is worth it, the initial step is to adopt the “ viewpoint ” described 
by General Smuts. With the view-point and the mental field 
surrounding it come the creatue ideas which in the end realise 
the dream. What I plead for then is the “ view-point.” Even 
in the prosaic occupation of agriculture, of the earth earthy, 
I suggest that the Imperial view’-point is stimulating and 
creative. 

The lonception of an organi'^ed agriculture based upon science 
should, 1 think, be })art of the mental equipment of ever}' states- 
man and administrator. The same vision should inspire every 
research worker if, in the words of the late Lord Morley, he is 
to weave the strands of knowledge into the web of social progress. 

If the vision is keen enough, the conception wide enough, the 
energy enduring, and the courage unfailing, is it not possible 
that the group of free nations which constitute the British 
Empire may demonstrate the mean.s and lead the way to that 
w'ider world government to which every generous and contem-* 
plative mind would look. 
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Tabus L 


Lan^ returned as arable in the follotoing countries. 


COUNTET. 

innn ^ PeToentage of 

1000 .orM. 

Great Britain ...... 

Korthein Ireland 

Irish Free State 

Canada 

India (British) 

(Native States) 

Union of South Africa .... 

Australia 

New Zealand 



Table II. 



Live Stock of the Empire. 



World Total (1827) i 

Empire Total n026) in- 

Percentage of 
Y uild Total. 


omitting China and 
a few other areas. 

cluding (treat Biitaiu and 
Mandat ed Tei \ itoi ies. 

Horses . 

. 1 102,000,000 

11.000,000 

11 

Cattle . 

. 1 660,000,000 ' 

245,000,000 

44 

Sheep . 

. i 6.10,000.000 

215,000, (H>0 

38 

Ihgs . 

20.6,000,000 

11,000,000 

6 


Siturces oj ht^vnuiUum, 

“ International Ycaibook of Agricultnial Statist kr, 1927 2H *’ 

“ Statistical Abstiact for the Biitish Overseas Dominions and Protu toiates (('iml 
3198), 1928 *’ 

** Agricultural iStatistios of the Ministry of Agiicultme and Fishoiiet and ot the 
Boaid of Agnculture for Scotland." 


Tvblb III. 


Ratio of Agricultural and Iudw>trial Rroduction. 


. 

Agiioultuial 

Production 

Mineral 

Pioduction 

Value added ^ 
bv 

Manufacture. 

Katio of A 

B ]ilufa C. 

A. 

B 

C. 


1 

Millions of £'b. 



Australia (1925 26) 

250 

m 

118 

1 : 

0*675 

Canada (1926) 

842 

49i 

280 

1 • 

0 96 

Union of South Afnca 






(1923 24) . 

67 

55i 

40]^ - 

1 * 

1*48 

Great Biitain (1924 25) . 

274 

280 

1376 

1 ; 

5 9 


Soufu$ of Irforniation. 

* Statesman’s Yearbook, rt28." 

* Canada Yearbook, 1926 " 

“ Yearbook of the Union of South Africa, 1926 27." 

Agiieulttual of England and Y^alos, 102^ (Onid. 2815)." 

Agiicultuial Output of Scotland, 1926 (Cmd. 3191)," 
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Table IV. 

Esetent to which agricultttral output of the Empire is absorbed 
by the population of the producing countries. 



Agricultural 

Production. 

Value of 
Agricultural 
i Expoits 

Exports as 
}>ercentage6 of 
Total 

1 

1 

Production, 

1 

1 Millions of £’s. 


Australia (1925*26) . 

250 

184 j 

54 

Canada (1925 26) . 

Union of South Africa 

342 

136 ! 

40 

(1923 24) . . . 1 

1 67 

24 

86 

Groat Britain (1924-25) 

274 

18 6 

6*8 


Sources of Information, 

As for Table III, and ** Statistical Ab&tract for the Biitish Overseas Dominions 
ami Piotectoiatos (Cmd. 3198), 1926/* 


Table V. 

Ratio of Agricultural to non-Agricultural exports. 




1 

! 

Total of all i 

Percentage 1 
of 1 

Ratio. 

1 


Agncultural | 
Exports, j 

j 

domestic ' 
plod lice 
! ex|>f»ited. 

1 Agiicultural ‘ 
Exj^rts to 1 
Total j 

Kxpoits. 

Agri- 

cultuial. 

Non 

Agii- 

cultural 

New Zealand (19261 . 

48 6 

Milhous of £*8 

fri 5 

89 

8*1 

1 

Australia (1925) 

134 

159 

81 

; 5*25 

1 

lush Flee State (1025) 

30 1 

43 4 

70 

23 

! 1 

Canada (1926) . 

1S3T) 

279*8 

48 

0 9 

1 

Umou of South Africa 
(1925) . 

26*3 


31 

0*45 

1 

British India (1926) . 

, 147*8 

250*7 

58 

i 14 

1 

Biitish Malaya (1925) 

87 (Rubbei 

150 

56 

; 1*3 

1 

Gicat Butain and 
Noithciu Ireland . 

oulj ) 

j 18-6* 

653 

i 

1 

2*8 j 

0 03 1 

1 


* Ex|H)rts of home pioducod and of re-ex}K)rttMl produce are not cleaily 
distinguished. 

Sournsof Intonn<Uimu 


** Statistical Abstract for the* Biiti&h Overseas Dominions and Proteetoiates 


(Cmd. 3198), 1928 ” 

Annual Statement of Trade of the Tiuted Kingdom, 1927.” 


TAB1.E VI, 

Distuibction of Exports of the Dominions and Colonies. 

MiHiOfis of £*s, 

Exfiotted from Empire Countries to 
(a) Empire Countries. 

(1) United Kingdom 433*7 

(2) Overseas Dominions 141*0 (4 BA per cent) 

(fc) Foreign Countries 6 (51 J })er cent ) 

Total Exports to the Woild 1182*8 
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TABiiB VI — (continued). 

DiBrarntmoN of Imposts op the Dominions and Colonies. 

Millions of £'s. 

Imported into Empire Countries from 
(a) Empire Countries* 

(1) United Kingdom 874-7 

(2) Overseas Dominions 347 6 (53 per cent.) 

(5) Foi-eign Countries 462*7 (47 per cent.) 

Total Imports from the World 985-0 

Source of Information, 

“Statistical Abstract for the British Overseas Dominions and Protectoi-ates 
(Cmd. 8198), 1928.” 


MANURING AND MAINTENANCE OF 
LOWLAND PASTURES.* 

John Kirkwood, B.Sc., N.D.A., N.D.D.. 

Senior Lecturer on Agriculture, The H'fsf of Scotland Agricultural 
College, Olatgow. 

The most productive pastures (and hy that is meant greatest 
stock carrying capacity — capacity to produce milk, j)eef or 
mutton) are not those in which wild white clover is most in 
evidence, but those where there is a nice admixture of grasses 
and clovers, but with grasses preponderating over the clovers. 

We do not wdsh to belittle the xaliie of wild wdiite clover. 
It is a most valuable plant. But almo.st any virtue if carried 
to excess becomes a vice. One can lia\e too much of a good 
thing, and one can have too much wtIcI white clover in a pasture. 
We would further say that it is easier to establisli a pastine wuth 
an excess of wild w^hite clover, than one with a proper admixture 
of the better grasses and clovers. 

Manuring. — To obtain maximum production from a jiasture. 
manuring should begin during the rotation (-ropping. Assume 
an area of land is to be sown down to grass and that an ordinary 
rotation is being followed — ^green crop to clean the land, followed 
by oats or barley as a nurse crop. Assume also tliat a dressing 
of farmyard manure has been gi^c^ to the green crop. 

In the interests of the future pasture, a liberal dressing of a 
slow-acting phosphate should be given to the green crop and to 
the sow-out cereal crop — slag, ground mineral phosphate or 
steamed bone flour, whichever is thouglit to suit tlie type of soil 
best and taking into account the current pric^ A dressing of 
6 cwt. slag should be given to the green cmp. The following 
year with the sow-out cereal crop 4 c^w^t. slag should be given, 
i,e., a total of at least 30 cwt. slag in the tw’o years or its 
equivalent in one of the other types of phosphate above 

‘ Substance of Paper read at the Conference of County Organisers, Edinburgh, 
July 1929. 
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CnUtE HID CMIIFLIWBI NAIITS 


EXCEUIOR ONION HID 


H0S8EUI0BCN LtEt PIHITS 

Grown from Selected Seed off the Finest Stocks. 

Price Lists, for prompt delivery carriege paid by Passenger 
Train to any district in Britain, on application. 


JOHN GILLIES, PRESTONPANS, LTD., 

PRE8IONPAN8, EA8T LOTHIAN. 

(Cttebllehpd for over 50 Yeoro.) 

Largest Cabbage and Leek Plaat firewera ia Briti^ 


T*l«nuni ’‘PLARTS.PRUTOIIPANS.'' 


T.l.phom 34 PSMTOMPAJta. 


TEA 


AT WHOLESALE 
PRICES 


We are prepared to send per parcel post, carriage paid, any of our 
three blends of the finest Teas available, to country clients, at the under* 
mentioned prices : — 

Darjeeling Tea, 6 lb. PanMl, U/- 

Oeylon Tea, Sib. Pared, 17A 

ObinaTea, 6 lb. Pared. 90/- 

These Teas are usually sold retail at 25% higher than prices quoted, 
but we are prepared to give direct users the benefit of middlemen’s profit 
We ask for your trial order, confident that you will never require 

better tea value. f 

Osrriage paid— Cash with Order. 


THE EDINBURGH TRADING CO.. 

8 FnSwlek StrMt, BDIMBUBOa 








HUNDREDS of FARMS 

are already equipped with 

“MINIMAX** 

FIRE EXTINGUISHERS. 


ALWAYS READY 

In th« 

RIGHT PLACE 

at tha 

RIGHT TIME. 




TUB SION 
OP SBCVttm 


MINIMAX LIMITED, 

63 8atlx Stx*eet, 
(lMfl«rtXa44S.) GLASGOW. 

(*' Minimax "—ReKieterad Trade Mark.) 
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Cut the Cost of Cleaning 

,, j all atenails, Sc., of the Creamery, the Dairy and the Farm 

For clcanftig every utensil and receptacle in the Dairy, KERR’S is 
the speedy powerful Detergent. Routs grease and dirt from every 
comer and surface— wood or metal Perfe(:tly odourless. Saves time 
and rubbing, leaves everything absolutely clean, purified and sweet. 
KERR’S DETERGENT IS THE PIONEER; it has many 
imitators, but no equal as a strong, efficient Cleanser. Used by the 
leading Creameries, Dailies, and Farmers throughout the Kingdom. 

KERR’S ORlQIRHIi DETERQERT 

(REGISXSRBD) 

MMBBfBetpfBd iohfy by 

JOHN KERR, 

2t«-2T2 miHIESON STREET, GLASROW, C.9. 

Tefifpa^ai OlMgew/^ EatabHaliae ovw* 

Tiifntiena : SOtlTH, 2i7. 80 Ymiw. 
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mentioned. With both crc^s, in addition to the slow-acting 
pho8{diate, about 2 cwt. superphosidiate should be applied to 
bring the crop away. In both cases the total amount of phos- 
phate applied should be more than may be considered necessary 
lor the current season’s crop. 

On soils which require potassic manuring, the same procedure 
should be adopted with potash. Generally an application of 2 
cwt. potash manure salts or the equivalent in some other form 
will be beneficial. It has now been well established by our soil 
chemists that these constituents — ^phosphate and potash — are 
firmly held in the soil, and not liable to be washed out with the 
drainage water. 

Applied at these times the manure gets thoroughly incor- 
porated with the soil, and a reserve of fertility is created to 
nourish and feed the young pasture plants during their develop- 
ment — the first summer, autumn and winter, and in the early 
years of the pasture. The foregoing is a sounder method than 
applying the same manures as a top dressing on the young seeds, 
or in two or three small dressings annually during the first years 
of the pasture, for it develops and establishes the grasses. The 
big grasses have deeper roots than wild white clover. Top 
dressings of sing at a later stage stimulate the surface creeping 
wild w'hite clover more than the grasses. 

A dressing of farmyard manure to the young seeds is bene- 
ficial. It has sometimes been suggested that such a practice has 
a detrimental effect on the quality of the pasture ; but if the 
dung is properly spread we should certainly say it is beneficial. 
It ensures a steady supply of slow-acting organic nitrogen which 
will be gradually liberated. This gradual liberation of nitrogen 
from the dung is conducive to the establishment and maintenance 
of the go<Ml grasses. The dung also does good by acting as a 
mulch. Such treatment without further application of nitrogen 
will ensure a good first year’s hay crop, and good pasture for 
some years. If dung has not been given, then a complete manure 
consisting of say 1 cwt. sulphate of ammonia, 2 cwt. superphos- 
phate, 1 cwt. jKitash salts may be applied. 

It is much more important with pasture than with crops to 
have a reserve of fertility. Crops only occupy the ground part 
of the year, and that during the warm grow-ing season. Cultiva- 
tion is given explicitly for their benefit. Pasture has to stand up 
to all weathers and to compete against weeds unaided by cultiva- 
tion. 

Lune.— In the establishment and maintenance of a pasture 
lime is a very important factor. Many of the disappointing 
results in attempting to establish a rotation pasture are due to 
the lack of this substance Numerous instances could be given. 
Space pennits of a brief reference to two cases only. 

At Overton Farm, Alexandria. Dumbartonshire, an expm- 
ment was put dowm in 1921. The lime was applied in the spring 
on the top of the ploughed stubble and was worked into the 
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soil 4iaitig tiioi prsparstioii of ths laud for the geem. aeap. On 
am aamt of 2 acres hi^h qaaiity grotmd lime was aj^lied at the 
rate 23 cwt. per acio. On another area of 2 oci^s, waste 
lime from a local calico works was applied. l%e waste lime was 
applied at such a rate per acre as ensured the same amount of 
lime (CaO) as was supplied by the ground lime. An area of 1 
acre running parallel to and lying between these two areas was 
left unlimed. In the turnip crop the first year an increased yield 
of 3 tons per acre was obtained from both limed sections. The 
hay crop in 1928 unfortunately was not weighed, but the effect of 
liming was so marked in the aftermath that a demonstration was 
held. Red clover, the ryegrasses and other good grasses grew 
luxuriantly on both limed areas. On the intervening unlimed 
section only a sparse, wiry type of vegetation appeared. Some of 
the farmers present remarked that the unlimed area had the 
appearance of having been sown with inferior seed. On a visit 
to this field during the summer of 1928, the unlimed portion was 
still conspicuous, consisting of bent and a wiry type of vegetation 
which was coming into flower as a result of not being eaten. 
The adjacent limed areas consisted of the better grasses and wild 
white clover, which were being closely grazed by the dairy cows. 
On this farm during the past eight years, successful results have 
never been obtained in sowing land down to rotation pastuie 
unless lime has been applied. 

The West of Scotland College has a demonstration area at 
Huiiterston, West Kilbride. Ayrshire. This w^as put through a 
course of cropping and sown down in 192.). In 192(1 the hay croji 
on the limed portion weighed 45 cwt.. on the unlimed 16 cwt. 
In the pastuie in the seasons 1928 and 1929 t lover and gixid 
grasses were thick and gieon on the limed poition while tlie 
unlimed is covered with bent, Yorkshiie fog, son el and other 
weeds. These are extreme cases wheie <i \eiy pronounced lime 
deficiency existed. At Huiitenston the pH \alue was 3-80), indi- 
cating a liriie requirement of about 1 ton 13 cwt. shell lime. 
Many similar results, though not quite so pronounced, liave come 
under our observation. 

Lime encourages the good glasses. Wtnte clover is moie 
tolerant of acid conditions than the good grasses. Prom our 
experience we are inclined to think that top dressings of phos- 
phate encourage clovers at the expense of gra.sse&. 

Dr. Winifred Brenchley in the course of her woik has estab- 
lished the fact tiiat an application of lime to pasture land was 
followed by a reduction in the amount of bent. But on lotation 
pasture, if lime is applied prior to the sowing of the grass seed, 
bent will never become established to the same extent. When 
sowing land down to grass, see that the lime requirement is 
satisfied. Then apply sufficient manure to bring up the fertility ; 
in other words ensure that the grasses are properly fed. If this 
18 done a good type of Vegetation will be established and the 
inferior type of pasture plants — ^bent, &c,, will not be" much in 
evidence. 
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]lifMtMiMM>.-^^rhB treatment already pneaccibed tdtould 
BnaiititoiP a good pasture for three to five years, provided skill is 
ex^cised in the grazing and management. (See detaiSs of forea 
1 later.) After tl^, pexiodic applications of artificials should be 
givffiD to maintain production, say 5 or 6 cwt. of slag or 3 cwt. 
ground mineral phosphate every third or fourth y^. Potash 
also should be given if the soil is of the type that requires it. Up 
to 1 cwt. of (Hte of the nitrogenous manures applied annually will 
be beneficial to the grasses. (The question of intensive manuring 
of grassland is outwith the scope of this paper.) 

Seldom is any farmyard manure available for pasture, the 
whole supply being required for green crop, forage crops and hay. 
If available, however, it is beneficial to established pasture. It 
is sometimes held that farmyard manure encourages coarse, 
inferior plants. We do not think so. The reason for that belief 
is that dung is often applied to pasture at the wrong season. If 
applied in late winter or spring the resulting pasture seems to 
be unpalatable. Stock — especially cattle — will not eat it. And 
any pasture not eaten soon coarsens and deteriorates. To pasture 
dung should be applied in late summer or autumn, at the latest 
before the end of December. Applied thus the unpalatableness 
seems to have disappeared before the growing season and stock 
eat down the treated pastures greedily the following spring and 
summer. The dung helps to retain the good grasses. Where 
farmyard manure has been applied to pasture there should be no 
need of nitrogenous manuring for two or three years. 

Management. — The young seeds should not be grazed the first 
w’inter, i.c., after the cereal crop has been removed. We know 
of no more short-sighted |)olicT than the all too common one of 
allowing sheep, often hoggs that are taken in to winter, to run 
on the young seeds from October to April. The rooting system 
is not fully devekqied at this tune, and if every blade or shoot 
is nibbled as it appears, there is no doubt that some plants are 
killed and all are weakened. There are oases in which, with an 
early harvest and mild autumn, the joung grass grows very 
luxuriant or “ proud.” In such case.s it may be beneficial to 
top it — ^graze it for two or three weeks. Similarly in spring if 
it is very luxuriant, top it, hut do not allow* sheep to run over it 
the whole winter. In most cases, however, it should not be 
grazed at all. Professor Stapledon has proved this experiment- 
ally, but from our own observations under oidinarv field condi- 
tions we have no hesitation in saying that it is bad ecouomj to 
graze young -seeds the first winter. 

Under ordinary conditions mowing is preferable to grazing 
in tlie first year. This allows the pasture plants to get thoroughly 
established and is conducive to strong root development. Orazing 
the first year has been advocated on the grounds that it conserves 
fertility. But fertility removed in the hay crop can be made good 
by the application of manures, or rather, as already advocated in 
this paper, should have been provided for in the previous treat- 
ment of the land. The hay crop should be cut as soon as the 
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*' flower ” has disappeared. If left after this stage, seed forma- 
tion begins which has an exhausting and weakening effect on 
the plants. 

Wiere hay has to be taken the first year, the quantity, of rye- 
grasses, perennial and Italian, in the mixture should be restrict^. 
These plants, particularly the latter, cover the ground quickly 
and reach maturity early, and if sown in large amounts will 
crowd out or at least hamper the other slower mathring but more 
lasting ingredients in the mixture. About 8 lbs. perennial and 
4 lbs. Italian per acre, or where Italian is not included, 12 lbs. 
perennial should seldom be exceeded. If the young seeds are to 
be grazed the first year, larger amounts of the ryegrasses may 
be used, as under grazing conditions these plants do not have the 
chance of shading or crowding out the other plants of the 
mixture. 

Botational grazing is beneficial. Where a field carries stock 
every day throughout the grazing season, certain areas — ^the 
sweeter and more palatable and even special plants — will be con- 
stantly grazed very closely. This continued over a number of 
years must ultimately weaken or actually kill out certain good 
grasses. If rotational grazing is practised — if the pasture is 
hained for three or four week-spells, periodically throughout the 
grazing season — then the much depastured grasses have an 
opportunity to recuperate and re-establish themselves. It will be 
found that the big productive grasses prove more permanent 
imder such treatment. Another advantage is that stock graze 
more evenly. After a rest period the whole area seems to be 
more uniformly palatable. Where grazing is c-oiitinuous certain 
patches are left untouched and these soon develop into coarse, 
inferior herbage. We do not suggest that fields should be sub- 
divided for this purpose. The ordinary fields or separate 
enclosures on a farm can often be made the basis of rotational 
grazing without the expense of further sub-division. 

Droppings should be scattered. This may be done by 
harrowing, but is more effectively done by niamial labour, a four- 
pronged graip being used. Scattering oi dro|)piiigB is more 
important on good land than on second-rate land. If this is not 
done on land capable of carrying a dairy cow or a fattening 
bullock per acre, then by the end of the season, a very consider- 
able proportion of the area will be c“overed by droppings, and 
smTounding these there arises a rank coarse herbage, untouched 
by stock. Where attention is paid to this point, more uniform 
herbage and more uniform grazing results. The cumulative 
improvement where the droppings have been scattered for a 
number of years is very great. If as a result of understocking, 
grass plants are coming into ear then the mowing machine should 
be run over them. This is more often necessary where land is 
being grazed by sheep than by cattle. 

In the following tables the results obtained at two farms 
where the general treatment and management above outlined 
have been substantially followed are set out. In one column is 
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given the actual percentage botanical compositions of the fields 
from an analysis made in July 1929. In a second column is 
given in pounds the grass seed mixture sown per acre. In tlie • 
analysis both meadow and tall fescue are included as meadow 
fescue, and both rough and smooth stalked meadow grass as 
rough stalked. In both cases the first mentioned plants — meadow 
fescue and rough stalked meadow grass — ^were by far the more 
prominent. 

Farm 1. — A high lying dairy farm in Lanarkshire. Altitude 
800 feet. Soil, a loam, notation, lea oats, green crop, chiefly 
turnips, sow-out oats, hay followed by seven or eight years 
pasture. Manurial treatment ; — ^Turnips received a dressing per 
acre of 12 tons farmyard manure, 2 cwt. superphosphate, 3 cwt. 
steamed bone flour, 1 cwt. potash manure salts. Sow-out oats, 
1 cwt. supers., 1 cwt. steamed bone flour, 1 cwt. ground mineral 
phosphate, f cwt. muriate of potash, J cwt. sulphate of ammonia. 
Hay crop, 10 tons farmyard manure applied between the begin- 
ning of January and the end of March. Lime is given at some 
stage during the rotation, the quantity varying from 2 tons shell 
lime applied to field D, down to 10 cwt. ground limestone to 
field A. 


FIELD A. 


Grass Seed sown 1926. 


Name 

Perennial Ryegrass 
Meadow Fescue 

Cocksfoot 

Timothy 

Yorkshire Fog 

Crested Dogstail 

Meadow Foxtail 

Rough Stalked Meadow Gra.ss 

White Clover 

Red and Alsyke Clover ... 

Daisies, Buttercups and 
other weeds 


Botanical Composi- 
tion 1929. 

2.5 per cent. 

, 20 „ 

11 

9 

6 

4 

3 

2 

14 

3 


Seed Mixture m 
pounds per acre. 

10 

8 

7 

4 


i 


In addition to the general manurial treatment stated above, 
this field was given a dressing of 10 cwt. of slag a few days 
before the grass seeds were sown. This special treatment was 
adopted in order to establish a first-class pasture, and so avoid 
as long as possible the necessity for ploughing up the field again,, 
as it is very steep and awkward to cultivate. 

This field has been the subject of much comment in the dis- 
trict for the excellence of its pasture. 
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iStae» Seed eoton 192S^Tk4rd feer pasture. 



Botameal Camposi* 

Seed MUotarw In 

y<rwe. 

Uon 199^. 

pomdt |»er 

Bough Stalked Meadow Grass 

16 per cent. 

1 

Timothy 

12 


4 

Crested Dogstail 

10 


- 

Cocksfoot 

9 

» f 

9 

Meadow Fescue ' 



4 

Tall Fescue 

f ^ 

f9 

Perennial Byegrass 

7 

ff 

Ky 

Yorkshire Fog 

5 


- 

Bent 

5 

99 

- 

Meadow Foxtail 

4 

9 9 

2 

White Clover (Wild) 

15 

» t 

3 

Annual Meadow Grass 
Daisies, Buttercups, Lady’s 

3 

9 f 


Mantle, (fee., including 
some Bed Clover 

8 

f * 


Red and Alsyke Clover ... 

- 


41 


FIELD C 

Grass Seed sown 1924 — Fourth year pasture. 


Name 

Botanical Compost 
iion 1929 

Seed Mixture tn 
pounds per acre. 

Bough Stalked Meadow Grass 

14 per cent. 

1 

Crested Dogstail 

13 

- 

Meadow Fescue 

9 

4 

Timothy 

9 

4 

Yorkshire Fog 

6 ,, 

- 

Perennial Ryegrass 

5 

10 

Cocksfoot 

5 

8 

Meadow Foxtail 

4 

2 

Annual Meadow Grass 

3 

- 

Bent 

2 

- 

Wild Wliite Clover 

21 

1 

Daisies, Bniterenpe, &c. ... 

9 


Red and Ali^ke Clover ... 

— 

4i 
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6¥a»9 Seed town 1921 — Seventh year paeture. 



Bctdtnical Ccmpoei- 

Seed Btiedwre 



tiofi 1929. 

pounds per aerei 

Crested DogstaiJ ... 

... 

18 per cent. 

- 

Bough Stalked Mleadow 

Ghrass 

14 


1 

Meadow Fescue 

Tall Fescue 


13 


{ ^ 
l 3! 

Yorkshire Fog 

• . . 

9 

> ♦ 

- 

Meadow Foxtail 

... 

4 


3 

Perennial Ryegrass... 

... 

4 


T 

Italian Byegrass ... 

... 

- 


4 

Timothy 

... 

4 

f 9 

4 

Cocksfoot 

... 

3 

» 9 

7 

Annual Meadow Grass 


2 

9 ♦ 

- 

Bent 

. . . 

2 

9 9 

- 

Wild White Clover ... 
Daisies, Buttercups 

and 

18 

99 

H 

otlier plants ... 

... 

9 

9 ’ 

- 

Red and Alsyke Clover 

... 

- 


4 

FIEIjD E. 



Grass seed sown 1910, hay taken for three years 

, i.e., 1911, 

1912, 1913 — now in its sixteenth year of pasture. 


Batantcal Compost* 

Seed Mimture in 

Name. 


twn 1929. 

pounds per acfe» 

Crested Dugstail 

... 

22 per cent. 

- 

Meadow Fescue 

... ■» 

13 



Tall Fescue 

... ; 

99 

i 4 

Meadow Foxtail 

... 

8 

9 9 

2 

Bough Stalked Meadow Grass 

8 

9 » 

- 

Yorkshire Fog 


8 

9 9 

- 

Timothy 

. . 

6 

99 

8 

Bent 


6 

99 

- 

White Clover 

... 

15 

,, 

1 

Buttercups, Daisies, &c. 


15 

9 9 

- 

Italian Ryegrass ... 

... 

- 


6 

Cocksfoot 

... 

- 


4 

Tall Oat Grass 

... 

- 


4 

Red Clover ... 

• . • 

— 


3 


Fakrmyard manure was applied to the hay crop in 1911 and 
again in 1912. To the 19i3 hay crop a dressing of 1 cwt. nitrate 
of soda was given. No other manurial treatment until 1921 when 
10 cwt. basic slag was applied. No manurial treatment, since. 
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'hief ingredients in the tibird year’s hay crop (1918) were 
tiino..^y, cocksfoot, meadow and tall fescue. From the botanical 
analysis made in 1929 it will be seen that cocksfoot has entirely 
disappeared, while meadow and tall fescue still persist to the 
extent of 13 per cent. This field has always been very closely 
grazed daring winter and spring by the milk cows which have 
been turned into it for water and exercise daily. 

From the botanical analysis given, it will be seen that all of 
the fields are maintaining a first class type of vegetation. All 
of them yielded a hay crop of from 3 to 4 tons the first season. 
All of them have been carrying a cow per acre during the grazing 
season, and in addition are grazed in the winter by young cattle, 
and for a few weeks in spring by ewes and lambs. 

Field A for the seasons 1928 and 1929 has carried stock 
equivalent to 1^ cows per acre. 

Farm 2. — Situated in the Barrhead district of Renfrewshire. 
A field after being put through the usual rotation was sown down 
to grass with a nurse crop of oats in 1924. No farmyard manure 
was applied to the young grass, but a complete manure consist- 
ing of sulphate of ammonia, superphosphate and potash was 
given. A very heavy hay crop was cut in 1925. A dressing of 
artificials consisting of 1 cwt. sulphate of ammonia. 1 cwt. super- 
phosphate, J cwt. steamed bone flour, J cwt. jxitash manure 
salts has been given each spring to the jiasture. For the four 
seasons, 1926 to 1929 inclusive, the field has grazed exception- 
ally well, carrying an average stock of 1§ dry <‘ows and m-calf 
heifers per acre. The cows have either been back calvers or 
cast cows being fattened for the butcher. No concentrates have 
been given. 

When the field was sown down it was decided to try 1 acre 
with a preponderance of cocksfoot — 14 lbs. per acre, the reinaiiider 
of the field being sown with what is hereinafter described as the 
“ normal ” mixture. 

NORMAL MIXTURE. 



Botamtal Compost 

Seed Mnture in 

Name. 

Uon 1929 

pounds per acre. 

Yorkshire Fog 

19 per cent. 


Crested Dogstail 

15 „ 

- 

Meadow Fescue 

} 32 „ 


Tall Fescue 

l 4 

Perennial Ryegrass 

12 „ 

9 

Timothy 

7 ,. 

4 

Cocksfoot 

5 

8 

Rough and Smooth Stalked 
Meadow Grass ... 

2 ., 

1 

Wild White Clover 

19 „ 

1 

Red and Alsyke Clover ... 

A few plants. 

4 

Buttercup 

5 per cent. 

- 

Ragweed 

2 „ 

- 

Annual Meadow Grass 

2 „ 

- 
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COCKSFOOT MIXTURE. 


Name* 

Botantcai CampoH- 
Uon 1929. 

Seed Mixture in 
pounds per acre. 

Yorkshire Fog 

23 per cent. 

- 

Crested Dogstail 

17 „ 

- 

Perennial Ryegrass... 

. . 14 , , 

12 

Italian Ryegrass 

... 

6 

Cocksfoot 

8 „ 

14 

Timothy 

8 „ 

4 

Wild White Clover 

18 „ 

1 

Red Clover and Alsyke 

. . A few plants. 

3 

Annual Meadow Grass 

3 per cent. 

- 

Buttercup.s 

6 „ 

- 

Ragweed 

3 ,, 

- 


Both in the first year’s hay crop and each year since, the 
cocksfoot plot appeared to be less productive than the remainder 
of the field sown with the normal mixture. From the analysis 
given it will be seen that in the fourth grazing season, despite 
the heavy seeding, cocksfoot only represents 8 per cent. 

A noteworthy point in all of the analyses given above (for 
both farms) is the small amount of bent, annual meadow grass 
and other inferior plants. 

In none of the fields refen-ed to was any stock ever allowed 
on the young seeds until after the first year’s hay crop had been 
removed. ()n Farm 2, the pasture does not carry any kind of 
stock for five months from November to April. 

Farm 3. — To illustrate the disappointing results that may be 
obtained where good grass seed mixtures are used, but where 
the feeding or manurial treatment of the soil has been deficient, 
the following case w'hich came under our observation is given. 

Six acres at one end of a large field, which was known to 
have been under grass for over t-nenty years, was ploughed in 
1921. In order to rot the very thick “ mat ” or turf present, 
three successive oat crops were taken, followed by potatoes in 
1924. A grass seed mixture was sowm with a covering crop of 
oats in 1925. Hay was cut in 1926. The field has been grazed 
by dairy cows since. A ten ton dressing of farmyard manure was 
applied to the potato crop. The cereal crops and the hay received 
a cast of a compound manure consisting chiefly of superphosphate 
and sulphate of ammonia. Quite satisfactory crops of oats and 
potatoes were obtained. The hay crop, however, was light. 
Undernoted is the seed mixture used and the botanical com- 
position of the pasture in July 1929. 
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Sotanmt Compoti- Sisk UUstm* <» 

warn*. 

Uon ISSS. fwnnM psr sere. 

Bent 

36 per cent. - 

Sheep sorrel 

24 


Perennial Ryegrass 

12 

M 6i 

Sweet Vernal 

10 

f ♦ 

Hard Fescue 

2 


Miscellaneous 

10 


Italian Ryegrass 

-- 

6i 

Timothy 


S 

Cocksfoot 

— 

6 

Meadow Fescue 


4 

Tall Fescue 

— 

2 

Tall Oat Grass 

— 

6 

Red Clover and Alsyke Clover 

- 

3i 

Ordinary White Clover ... 

- 

n 

From the botanical composition 

given 

above, it will be seen 


that of the seed sown only perennial ryeprass and hard fescue 
are present in the third year's pasture. The grass seeds were 
obtained from one of the best known and most reputable firms 
in Britain. The sward is thin and there is practically a com- 
plete absence of clover. The fact that the “ mat ” required 
three crops of oats to rot it, and the composition of the present 
pasture show the clamant need of lime. There could be no hope 
of success without liming. In addition, the land had been 
impoverished by the six successive crops carted off. On another 
part of the same field, which has not been broken uji, an experi- 
ment with slag and potash is being tried. This is bringing up 
the white clover. Had lime and a liberal dressing of phosphate 
been applied before sowing the grass seeds, the results would have 
been quite different. 

It is outwith the scope of this paper to deal with grass seed 
mixtures but there is one point that we feel constraiirtMl to touch 
on — that meadow and tall fescue are worthy of more consideration 
than is given them at the present time. If one studies the grass 
seed mixtures that are recommended by most of our Universities, 
Agricultural Colleges amd Farm Institutes, the large fescues are 
conspicuous by their absence. In recent years there has been a 
tendency to adopt what are sometimes called simple mixtures, 
the basic components of which are perennial ryegrass, cocksfoot, 
timothy, red and white clover. For good loams and heavier 
types of soil in the south-west of Bcotlaud, particularly in the 
counties of Dumbarton, Renfrew, Ayr and Lanark, meadow 
fescue and rough stalked meadow grass are of as great import- 
ance. The average rainfall in this area may be taken at about 40 
inches, and this fairly heavy rainfall is undoubtedly an environ- 
mental condition favourable to the two pliaate mentioned. Once 
established, meado# fescue will prove a nrnre permanent grass 
than either coclwfoot or timothy. For its establishment two 
factors are essential. First, that the amount of perennial and 
Italian ryegrass in the mixture be kept restricted. Secondly, 
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that it be eoven in eoffiekoit quantity-*-^ Ibe. or more ^ acre. 
It is little nee sowing 2 or 3 lbs. in a mixture consisting dhi^y 
of the aggressive, quick growing graeses. 

Cocksfoot, on the other hand, has perhaps at present a popu- 
larity beyond its real value. If four, five or six year old pastures 
are examined, where 8 or 9 lbs. have been included in the 
seed mixture, not very much cocksfoot is in evidehce. Pmiher, 
cocksfoot is much more liable to wmterburn than meadow fescue. 

Our conclusion then is that fm good loams and the heavier 
^pes of soil, meadow feacne could with advantage be included in 
mixtures where the land is to be under grass for fomr or more 
years. Under these conditions and provide the rain-fail apptxnii- 
mates about 40 inches, it is likely to be a more permanent and 
mcs*e productive pasture plant than cocksfoot. A study of the 
analyses given for the fiel^ on Farms 1 and 2 wUl bear this out. 

luminary.— For the establishment and maintenance of a good 
lowland pastme the following points are important : — 

1. Correct the lime requirement by the application of 
lime prior to the sowing of the grass seed. 

2. Build up a reserve of fertility prior to sowing the grass 
seeds by liberal applications of minerals, particularly of slow 
acting phosphates such as slag, mineral phosphate or steamed 
bone flour. 

3. If available give farmyard manure to the young seeds. 
This ensures a continuous supply in the earlier j ears of slou 
acting nitrogen. This especially benefits the big productive 
grasses. 

4. Mowing is preferable to grazing the first year. 

5 . Keep the grasses in a pasture from rmining to seed 
even if the mower has to be used. 

6. For the better types of soil, meadow fescue is worthy 
of inclusion in a seed mixture. 

Tlie suggestions made are all with a view to establishing and 
maintaining the good prodnrtiie grasses as well as clover and of 
having a proper admixture of grasses and clovers. There is a 
tendency to point to pastures 'which are green with wild white 
clover as being first class. Undoubtedly they are. But many 
such pastures could be made more productive if a larger jko- 
portion of grasses w’ere present, and witli this the risk of 
“ hoven ” in cattle, which has been causing a good deal of 
trouble in some localities, will be very much r^uced. 

Although in this paper the treatment given to, and the 
botanical ctmiposition of, a few' speidfic pasture fields are stated, 
these cases merely bear out or are illustrative of the obsawations 
made and beliefs formed during a very considerable number of 
years’ work in the south-west of Scotland. 

The writer desires to express his gratitude to liis colleague 
Mr. W. F. Burnett, M,A., B.Sc,, Ii^urer on Botany in the 
West of Scotland Agricultural College, for so kindly carrying 
out the botanical analysis. 
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SOOTIiaa OF AOSIOOlVCItS. 

SOME ECONOMIC ASPECTS OF NEW 
ZEALAND DAIRY’FARMING. 

JoEUN E. F. Jenks, N.D.A. 

Sdbfrise is often expressed at the high price that the New 
Zealand dairy farmer is prepared to pay for his land. A few years 
ago j 680, and even £100, an acre was being paid for high-class 
farms; and though the average price then obtained was much 
below these figures, and is now lower still, it is remarkably high 
when taken in conjunction with the fact that the price the fai'mer 
receives for his produce is, on the whole, decidedly less than that 
current either in Europe or America. 

The explanation is to be found partly in the comparative 
scarcity of first-class land in New Zealand, but mainly in a 
farming system which has practically reduced dairying to a w’ell 
tested formula, and working costs to a point at which further 
economies seem impossible. The main features of this system 
are comparatively simple : — 

(a) Persistent concentration on the particular product for 
which the land is best suited. 

(b) Maximum utilisation of permanent pasture, and of 
the long grazing-season which the equable climate permits. 

(c) Exploitation of the reproductive capacity of the cow, 
so that the period of maximum milk-.sccretion is timed to 
coincide with the period of inaxiinum grass-production. 

(d) Intensive use of machinery in ordei to obtain com- 
parative independence of hired labour. 

(c) A factory system that enables the farmer to give the 
whole of his energies to milk production . 

The manufacturing side of New Zealand dairying is too big 
a subject for the scope of this article. Imt it should not be over- 
looked that the co-operative factory,^ to which the farmer was 
originally driven by lack ol other outlets, is now one of the 
strongest, as w'ell as one of the must vital links in the chain of 
production. The number of suppliers jicr factory is exceptionally 
high, and is rising still further as smaller units are closed dow'n, 
so that overhead charges and o{>erating costs per lb. of produce 
are kept very low indeed.* 

The butter-factories collect by motor-lorry, waggon, or river- 
launch from wide areas, u-sually taking home-separated cream 
from the farmer’s own gate ; all cream is tested and graded, and 
payment is made on a butter-fat basis. The factories producing 
cheese, casein, or milk-powder, are situated in districts so 
intensely utilised for dairj'ing that there are thousands of cows 
within a few miles and the milk need be transported only a short 
distance. These factories also pay on a butter-fat basis. 

> One CO oi>crotive conipeny openlttng 6(1 footoriee has approximately 8,000 anppliera 
with 800,000 cowB, an average of 183 auppUera with 6,000 cowe jicr factory. 
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0tatiBtieal Data.— The economic significance of the methods 
adopted on the farms is well brought out by a study of the official 
yearly agricultural and pastoral returns. The returns of 19^27 
are taken as the basis of this article.^ 

Since dairying is in New Zealand a specialised type of farming 
rather than a department of mixed husbandry, the section of 
the returns which refers to “ holdings used principally for dairy- 
ing ” may be taken as representative of the industrj'. Actually 
these holdings maintain 1,064,987 out of a total of 1,280,212 
dairy-cows in the Dominion, or 83 per cent. But in order to 
obtain a clearer picture of the typical commercial farm, the writer 
has thought it best to omit holdings of under 41 acres and hold- 
ings of over 2,000 acres. The former class average less than 
6 cows per farm, and 38 per cent, are returned as having no 
“ employees,” * so that there is a strong presumption that the 
majority of them are either part-time occupation or are used 
simply for the supply of household milk. The latter class number 
only 82, and in all probability have too high a proportion of land 
that is either unproductive or is used for other purposes to permit 
of their inclusion as representative dairy-farms. 

Since the type of dairy-farm and the general methods em- 
ployed are fairly uniform throughout the Dominion, an average 
derived from these returns (vith the omissions noted above) will 
give a reasonably accurate idea of the typical dairy-farm (as at 
January 31st, 1927). 

Total aoifage ... 200 37 

Acres “ cnltnatod ” . 12 Other cattle .. 20 

Kmplojeeb:- Horses ... ... 3*7 

Male ... . 1*6 Pigs 14 

Female 0*6 Sho»'n sheep .. .37 

Total . 2 2 Lambs ... . 27 

Several important deductions may be made from these figure.^ ; 
the following points should be noted : — 

(a) Since ” cultivated ” land includes all crops, hay. 
lucerne and newly-sown grass, permanent pasture is of over- 
whelming importance as a .source of feed. 

(h) Concentration on milk-production is the rule, neither 
pigs nor sheep being well represented on this type of farm. 

(c) As it is the customary practice for dairy-farmers to 
rear their own heifers, and to bring them into the milking- 
herd at two years old, the majority of the ‘‘ other cattle ” 
will be for herd-maintenance rather than for sale. (Fattening 
is rare on dairy-farms, and male calves are seldom reared.) 

id) The number of horses is unavoidably high in pro- 
portion to the amount of cultivation ; but they are maintained 
cheaply on grass, and actually a fair number will be hacks 
and children’s school-ponies. 

^ Statistical Report on Agricultural and Pastoral Production, 1926-27. Govern- 
ment Printer, Wellington New Z<»1and 

* Bmployeos includes the farmer and all working membeia of his family. 

* includes all oows and heifers used for dairying and over two years old 
at mid-summer. 
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<«) The typical fam iis ran by the farmer himself, with 
assistance of either one male empl(^ee cH' his wife or 
daughter (hired female labour is rare). 

Financial Xstimate for Averaffe Farm.— To arrive at the 
earnings of these holdings it is necessary to make estimates of 
certain items. Minor items are relatively constant, but the two 
main factors are the price paid for the land and improvements, 
and the price received for butter-fat ; and these have shown con- 
siderable fluctuations during the last ten or twelve years. 

Land-values in particular are hard to estimate, since they 
have hardly regained the stability they lost during the post-war 
“ boom ” and resulting “ slump,” and sales have not been 
numerous in recent years. Dairying is moreover carried on on 
many different types of land, ranging from poor hill-sides worth 
£5 an acre to rich river-flats worth £70 or £80, The consensus 
of expert opinion is that £7.'> per cow is a fair value for an 
average improved farm, so that the OT-cow holding under review 
can be capitalised at £2,775, plus 20 per cent, for other cattle and 
sheep. The total capital invested in land, buildings, &c., on the 
average farm is thereloro L‘3,d.3.). 

Live stock, on the other hand, are oonipaiativcl> cheap. 
Useful COW'S are worth about £8 each, ewes fU)#. to 05#., horses 
of the t}pe used on dair> -farms ainthnig from £5 to £35. Sttx’k 
and plant can thereloie be put at the iollowiiig \ahieH : 37 (ows 
£296, other cattle £70, hoises £45, sheeji £'.")5, pigs £20 ; niilking- 
planl (machines, sepaiator and eiiginel £'J25, mower, lake, 
plough, fertiliser-distributor, and nunoi implements £75 ; total 
£ 686 . 

The total capitalisation of the iatni. stock tiiid eijuijimcnt 
stands tlien at £4.036, or say £i,000 for Ihe a-veiagc farm. 
Interest on this can hardlv be put at loss than 7 per cent A 
good deal of money ontstaiiding on New Zealand farms lepiosents 
State loans at 5J per (cnt., but c\eu moie lepicseiits private 
loans and mortgages at 6 to 71 ])er cent , while K pei cent and 
upwards is expected for live stock and toiiijiorarv accommodation. 
The annual mlercst on the aicragc faim is thus £280, of wliuh 
approximately .£‘233 is for the farm itself ; 23s. an acie is no 
small rent when the prices obtainable for produce are taken into 
consideration. 

Upkeep of buildings, depreciation and replacement of 
machinery and iniplenieuts, petrol for the engine, rubbers for 
milknig-inachine, &<•., will be fully £'60 a ;teai . General charges, 
such as local rates, and msurauce pienunms, amount to another 
£30. The laud itself will need 15«. an acre annually for fertil- 
isers, seed, fencing materials, &c*., and the live stock £20 for 
bulls, rams, service fees, &c. ; no depreciation is charged, the 
assumption being that replacements are made from home-reared 
young stock. Outlay on purchased foods is seldom significant, 
so that the annual outgoings, apart from interest and wages, 
will amount to £260. 
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Tho ^coxne wili depend mainly on reoeipte from the fadtoty. 
Monthly payments are made for bntter*fat ^usually up to ^ 
per cent, of its current value), and there is a bonus at the end 
of the season. The average return (including bonus) at the 
present time is put by several authorities at Is. id. a lb. ; this is 
a fair estimate if market fluctuations are taken into consideration. 
The average yield per cow is approximately 200 lbs, of butter-fat 
per annum, and its value £13, 6s. 8d. This rather low figure is 
due partly to the fact that almost every herd includes a few cows 
which for some reason or other are temporarily unproductive 
and partly to the seasonal milking, all cows being timed to calve 
in spring (August-Septemher) and dried off in late autumn (May- 
June) after nine or ten months milking. 

Fourteen pigs per farm at mid-summer (see previous data) 
will mean approximately twenty turned off during the season.* 
The bacon factory weight is 160 lbs. (dead), and with cmrent 
prices in the vicinity of bd. a lb., this means £ft0 from this 
source of income. Other recei{)ts will be £30 for cull cows and 
bulplus heifers, and £10 for hides and calf-skins. The sheep 
should bring in about £60 a ^ear in wool and lambs. Table I 
shows the above calculation in the form of a profit and loss 
account : — 


TABT.E I. 


Estimated Profit and Loss .Iccount for .iverage Farm. 


Ol'TOOlVOS. 



1 Rec eipts. 


Interest on land, stock and 

plant 

! 

( 7,400 lbs. bntterdat at 1?. 4c?. 

£493 

at 7 per cent. .. 


£2M> ! 

20 ]»ig8 at £4 

80 

Upkeep of machinery, &c. 


fO j 

Cattle sold .. 

80 

General charges 

... 

80 j 

Hides and skins ... 

10 

Fertiliser, setnl, &c. 


ir>o 

Sheep receipts 

60 

Stut'k cx^xrnses ... 


20 ! 



Labour income .. 

... 

133 1 

1 




£673 

1 

£678 

Pi-R Cow. 



Pkk Employee. 


Capital 

£108 

2 2 

Gross receipts 

£805 18 2 

Gitiss HH'eipta 

18 

3 0 

Labour intmme 

60 11 10 

Interest on capital 

7 

11 4 



'VVoiking exiH'iises 

7 

0 6 



Labour income... 

3 

11 11 




Financial Data tnm two Districts Compared.— As yet, very 
little agricultural economic daia are available for New Zealand, 
but Mr. K. J. Fawcett, of the Fields Division of the Department 
of Agriculture, carried out surveys of two dairying districts for 
the 1026-27 season.® His data are very valuable for comparison 
with the estimates given above. 

(a) Raglan . — Both districts are in the Auckland province, 
which is now well in the lead for dairying production. One, 
Baglan, is a west-coast county with a rather fertile semi-volojinic, 

* The nnBib-^ of ing« ie reguUted by the eupfJy of ekini wilk or whey, very liUk 
purokiwed food being need. 

* JounuU qftht Department of AffrieuTIure, Wollington, New Zealand, Anguet and 
October 1927. 
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soil and well-disteibiited rainfall ; in many ways it is very typical 
many New Zealand dairying districts. The following tables 
diow how the Baglan farms surveyed by Fawcett compare 
financially with the previously estimated average for the 
Dominion. 

TABLE II. 

Financial Data for Raglan District compared teith Dominion 

Estimate. 



Eaglan. 

Estimaied Avbraok Fon 
Dominion, 


Per farm. 

Pel ICO acres. 

Per farm. | Per 100 acres. 

Average acreage 

173 




200 

... 

Number of co>\8 

40 



23 

37 

18-5 

Eeoeipta — 

£ 



£ 

£ 

£ 

Butter- fat at 1$, 4rf. per lb. 

508 



291 

473 

236 

Pigs 

60 



29 

80 

40 

Total 

597 



845 

678 

33$ 

Total capital ... 

8,165 



1,830 

4,000 

2,000 

Interest at 7 per cent. 

222 



132 

280 

140 

Working exi^ienses 

228 



128 

260 

130 

Labom income 

147 



84 

133 

66 

Per Cow. 

Raglan. 

Dominion 

Lbs. ot butter-fat i)er anu. 



198 


200 


Gross receipts 

£14 

18 

6 

£18 il 

9 

Capital invested 


80 

0 

0 

108 0 

0 

Labour income 


8 

13 

1 

3 11 

11 


The Eaglan figures thus provide a rather interesting con- 
firmation of those derived from the estimate for the Duuumon as 
a whole. The only divergencies of any moment occur in the 
proportion of butter-fat to other sources of income in tlie gross 
receipts, and in the capital valuation (Fawcett takes the 
Government valuation for the land, which is slightly conserva- 
tive). The small remuneration left to the fanner and his em- 
ployees is very evident. 

(b) Piako . — The other district, Piako, lies to the south of 
the Hauraki Gulf, and has a climate rather similar to that of 
Baglan. The land, however, is mainly drained swamp of high 
natural fertility and market value. The farming, too, has 
reached a degree of intensity well above the average for the 
country as a whole. In this case, Fawcett makes no reference 
to the size of the farms save that they are between 60 and 3(X) 
acres. 
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TABLE m. 

Financial Data for Piako District compared with Dominion 

Estimate. 


p£ll 100 Acexs. 

PialKO. 

Dominion. 

Number of cows 

42 

18-5 

Receipts— 

£ 

£ 

Butter -fat at In. 4rf. per IK 

815 

286 

Pig«... 

50 

40 

ToUl 

907 

886 

Total capital .. 

8,264 

2,000 

Interest at 7 per cent 

280 

140 

Working ex 

221 

180 

Labour income .. ... 

466 1 

66 

Per Cow. 

Piako. 

Dominion. 

i 

Lbs. of butter* fat per annum 

291 

200 

Gross receipts . ... 

£21 11 11 

£18 8 9 

Capital invested .. 

77 0 0 

108 0 0 

j 

Laboui income 

11 19 1 

8 11 n 


The Piako fif>ures show very clearly, firstly, how really good 
land may he worth to the farmer considerably more than the high 
value put on it in comparison with land of less natural pro- 
ductivity. It IS certainly doubtful whether a typical Piako 
farm could-be bought and stocked, even to-day, for £32 an acre, 
but tho capital value could be a great deal higher before the 
labour income w'as reduced to the Dominion standard. Assum- 
ing for the moment that interest must be paid on all capital, 
£12 a cow for wages means prosperity, while £3, 12s. a cow is 
a bare living, unless the herd is comparatively large. 

The stH’ond jxiiut is that where fixed charges (such as interest) 
are high, intensification is frequently profitable, for the excellent 
results obtained by the Piako men are due, not only to the natural 
fertility of their land, but to their methods. An average of 291 
lbs. of fat per cow is extremely good, even for first-class land. 
The average exjienditure on fertilisers, for instance, is nearly £1 
an acre per annum, a high figure for almost any country*. 
Fertility and intensification togetlier have enabled them to stock 
BO heavily that although their capitalisation per acre is far above 
the average, their capital per cow is actually leas. 

Oonclttsioiw. — 1- It is clear that the capital value of New 
Zealand dairy farms is, comparatively speaking, so high that 
interest on it amounts to nearly half the cost of production. As 
a large proportion of agricultural capital is borrowed, this 
is a very important factor. An extensive system of credit, easy 
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land-transfer, and a limited supply of land, lead inevitably to 
speculation at fictitious values during “ boom ” periods. It is 
said that during the 1918-21 boom certain farms in favoured 
districts were loaded to the extent of as many as twelve mort- 
gagea as the result of a long sequence of transfers. 

Bural mortgages registered during the last ten years amount 
to ^197,383,0<W, the peak occurring in 1921, when nearly 40 
million pounds was registered. Naturally the recent period of 
deflation has seen a good deal of “ writing down ’’ to values 
more nearly approaching reality. It is difficult to see how the 
easy credit that is so essential in a young and growing country 
can be safeguarded either against speculation or against legiti- 
mate but abnormal land-development costs, during periods when 
price levels are rapidly changing. 

2. This high capitalisation is to some extent justified (as in 
the case of the Piako farms) by the extent to which permanent 
pasture can be relied upon for milk-production, with little or no 
resort to fodder crops or concentrated foods. Working expenses 
are thus kept very low. 

3. The average laboiu: income is so low that, even if due 
allowance is made for house-rent and farm-grown food, there is 
small margin for hired labour. Even the semi-skilled lad that 
so many dairy-farmers employ costs 2os. a week plus board and 
lodging, so that the farmer must use his own energies to the 
best advantage. 

Men with large farms, or with more than one herd, usually 
find a solution in the employment of share-milkers, often men 
with large families of working age, who undertake all the woik 
in return for a third of the factory cheques and half the pigs and 
calves. 

High output j)er man is the key-note of New Zealand dairy- 
farming as opposed to high output per acre. It is, thanks to this, 
and to a considerable amount of unpaid family labour, that the 
farmer is enabled to make a living at all. Tt is usually accepted 
that not less than 2.> cows are needed to provide a living for one 
man and his dependants. 

4. Since the greater part of his outgoings (interest, rates, 
upkeep of machinery, &c.) are comparatively constant, it is 
apparent that any intensification of met hods which does not call 
for much extra labour is likely to increase the net income. A 
good instance of this is to be found in the manuring of the 
pastures, which respond remarkably to phosphates, and again 
in the improvement of the herds by record-keeping (with butter- 
fat tests) and more systematic breeding. As New Zealand has 
ample supplies of phosphate rock in Nauru Island for conversion 
into superphosphate, and has also abundant stocks of pedigree 
dairy-cattle of good type, there seems to be little doubt that her 
dairy-farmers will seek to solve their economic difficulties by 
increasing their already notable export of dairy-products. 

The writer wishes to acknowledge his indebtedness to Messrs. 
O. S. Orwin and A. Bridges of the Agricultural Economics 
Research Institute. Oxford University, for much valuable guid- 
ance in the assembling of the material for this article. 
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AN ACIDITY SURVEY OF TWO PARISHES 
IN THE WEST OF SCOTLAND. 


Chablbs Louden, B.Sc., A.I.C. 

fVest of Scotland A gr^^'ttUural College, 

There is presented here a summary, in a simplified form 
and without detailed statistics, of a report presented to the 
Department of Agriculture for Scotland. The work described 
forms an appendix to an agricultural survey of certain parishes 
carried out by the Department, and published in this Journal, 
April 1928, vol. xi, page 157. The acidity survey, undertaken 
by the late Professor Berry, was made in the late spring and 
the summer of 1928, the field work being done by the writer and 
Mr. Ian Mowat, B.Sc., A.I.C. , while Mr. Edward Melville, 
M.A., B.Sc., A.I.C., was re.spon.sible for all the laboratory deter- 
minations. 

Methods. — (a) In the Field . — A comijosite sample of the 
upper soil layer was taken in every field, or oftener in large 
fields or where the Soiltex test (described later) or vegetation 
differences indicated a variation in acidity. After the removal of 
a piece of turf, a sample of soil vas taken 2 inches to 7 inches 
deep, and two or three such samples from one field (or part of 
a field) were mixed to form the composite sample. Subsoil 
samples were also taken, wherexer this could conveniently be 
done, from depths below' 9 inches, or as indicated by a change 
in the soil. Many samples were taken from moorland, but this 
was not studied so closely as the cultivated land. In addition, 
samples were taken from woodlands, which have a fairly large 
total acreage in one of the parishes; these, however, are not dis- 
cussed now. During the work notes were made on the soils, 
profiles, stale of crops, weeds, drainage, and so on. 

(b) In the Laboratory . — The soil samples, after a suitable 
preparation, were examined by electrical methods which gave an 
accurate measure of the acidity in terms of certain rather 
abstruse but fundamental unite. Certain simple acidity tests 
w'ere also carried out, alongside this reliable one, for purposes 
of comparison. 

Presentation of Besnlts. — (!' Maps, on the scale of 6 
inches to 1 mile, were coloured to show the varying degrees of 
acidity in the different plots, so that any general geographical or 
geological grouping might be manifested ; but , although certain 
tendencies of (his kind were shown, they were much obscured 
by field-to-field variations, due to differences in the history of 
individual fields, so that statistical treatment was found to be 
the most satisfactory method of presenting the results. 

(2) Tables and diagrams were drawn up showing how many 
acres, and what proportion of the total acreages, gave certain 
degrees of acidity. For simplicity, these are presented here 
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in a modified form, and, to facilitate comparison. Dr. Ogg's 
grouping and descriptions are adhered to, viz. : — 


Class. 

Desoiiption of Reaction. 

pH Value. 

1. 

Alkaline. 

7-60 and over 

2. 

Do. 

7*CM)~7 49 

8. 

Slightly acid. 

6 60-6-99 

4. 

Fairly acid. 

600.6-49 

5. 

Acid. 

6-60.6 99 

6. 

Strongly acid. 

1 6 00-6 49 

7. 

Very strongly acid. 

4 60-4 99 

8. 

Abnormally acid 

4 00-4-49 

9. 

Do. 

8 60-3 99 


(See Ogg and Dow; “An Acidity Survey of Two Parishes in Berwickshire/* 
Scottish Jouriml of Agi'icuXtare^ July 1928, vol. xi, page 273.) 


It is to be imderstood, of course, that the descriptions applied 
to the different ranges of acidity in the above table were not 
intended to be anything more than convenient labels, for which 
no scientific accuracy has been claimed. pH values, on the 
other hand, give a precise measure of something definite and 
fundamental, and it was on these that our work was based ; but 
pH values are complicated and rather unprepossessing, con- 
ve 3 dng little to those unfamiliar with them. We propose, there- 
fore, in this summary, to avoid reference to pH values as far as 
possible, and to use instead the descriptions given above, with 
the warning that they are not to be read too literally; readers 
familiar with the pH notation can easily translate our results by 
reference to the table. 

In the course of the work in ptirish D, the first to be sur- 
veyed, it was soon observed that the fields under crop were 
more acid than the fields in grass; it is, theicfore, deemed 
advisable to treat separately of the pastures and of the fields 
under crop. Land known to have been limed within the pre- 
vious four years is also dealt with separately, while the moor- 
land, under the heading “ unenclosed land,” forms yet another 
class. ” Enclosed land,” in our tables, implies practically all 
that is not open moorland, and includes both limed and unlimed 
fields. 

PABISH C. 

Parish C, in Dumfriesshire, is inland, and includes various 
characteristic types of mixed farming. Practically all the farms 
have both sheep and arable land, while nearly half have dairy 
cows. The samples examined represent, in all, 10,742 acres, 
made up as follows : — 

Pasture (unlimed) 3,735 acres, or 35 per cent. 

Fields under crop (unlimed) 2,008 acres, or 19 ,, 

Recently limed fields ... 1,659 acres, or 14 ,, 

Unenclosed laaid 3,440 acres, or 32 ,, 

Total 10,742 acres. 

There is also a considerable amount of woodland. 
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' Topography. — The parish contains three valleys, with arable 
land at an elevation of 200 to 600 feet, and rolling moorland 
between, rising to 800 feet; there is a'lso a considerable flat 
stretch of deep, river alluvium. The annual rainfall is about 40 
inches. 

Geology. — Apart from the alluvium, the soil is composed of. 
glacial drift, lying on Silurian rocks : greywacke, argillaceous 
shale, flagstone and shale. 

Soils. — More variety of soil is found here than in parish D, 
but, on the whole, the cultivated land consists of medium to 
heavy loams, stony, and of a red-brown to dark-brown colour; 
the moorland soils are more clayey. The alluvial land by the 
river appears to be more fertile, but is not discussed separately 
in this account since its acidity does not differ appreciably from 
that of the boulder clay soils. 

Enclosed Land. — It will be seen from Table 1 that 66’4 per 
cent, of all the enclosed land in the parish is (at least) “ strongly 
acid,” and only 9 per cent, can be described as “ fairly acid,” 
” slightly acid ” or ” alkaline.” It was not possible to trace 
the history of every field, and the conclusion seems warranted 
that this 9 per cent, includes only those fields which have been 
limed or slagged within recent years. Acid-tolerating plants 
like sheep sorrel (rumex acetusdla) are common. 

Pastures (unlimed for four }ears). — 79-6 per cent, of the 
acreage under grass is ” strongly acid ” or worse; }et most of 
the pastures here are, to all appearances, of quite good quality, 
and few .show signs of essential poverty, although, where lime 
has been ajiphed to one part of a field, an improvement in the 
herbage is visible. Many app.irently very good pastures were 
found on land that is “ strongly acid ” (dowm to pH 5-1 and 
less). There is no evidence that acidity, on the whole, is the 
limiting factor, and the relatne values of the pastures, even 
those managed by the same farmer, (*annot be correlated with 
the wide diffeiences that were often found in the acidity. One 
must, of course, bear in mind that no information is available 
as to the true nutritive value of the pastures, which may not 
be the same as their apparent goodness; this point is discussed 
at the end of this paper. 

Land under Crops (unlimed for four years). — In this parish 
the land under crop (including hay) show'ed less variation in 
acidity than did the grassland, and was less acid ; this is in 
direct contradiction to the re.sults obtained in parish D, described 
later. The figures are given in Table 3. 

Unenclosed Land. — The moorland, used for sheep runs, *is 
less peaty than that in parish D. and there is less heather. 
Probably on account of its lower humus content, its acidity is 
also less. See Table 5. 

Subsoil. — Samples of the subsoil, taken from about every 
fourth field, showed great variation in acidity, but no neutral or 
alkaline samples were found, even at depths of 30 inches. The 
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following table, applicable to eubsoils at 9 to 16 inchea from the 
aorface, summarises the results : — 



PsK oBzrr. OF Samplxs. j 


Enclosed 

Unenclosed 


Land. 

Land. 

Subsoil less aoid than soil 

67 

85 

Subsoil more acid than soil 

S3 

15 

Subsoil ‘‘slightly acid *’ or “ fairly aoid " 

10 

23 

Subsoil ‘‘acid" 

40 

0 

Subsoil “ strongly aoid *' 

42 

54 

Subsoil “ very strongly acid ”or “ abnormally acid ** 

8 

23 


PAEISH D. 

Parish D is in Wigtownshire and represents a large area of 
the dairying and cheesemaking districts in the South-West. 
All the holdings are mainly arable. Some early potato land is 
included. The soils examined represent : — 

Pastures (uniimed for 4 years) 6,335 acres, or 52 per cent. 
Fields under crop (unlimed 

for 4 years) 3,313 acres, or 27 ,, 

Recently limed fields 1,130 acres, or 9 ,, 

Unenclosed land 1 ,461 acres, or 12 ,, 

Total ... ... 12,239 acres. 

Topography . — The parish lies near the coast and has an 
annual rainfall of about 35 inches. The land slopes gently from 
near sea level to a height of 5(K) feet, the cultivated land 
extending to the highest parts. 

Geology . — As in parish C, most of the land lies on the 
Silurian formation that is so extensive in the South of Scotland. 
The rocks are greywacke (varying from fine-grained mudstone 
to coarse sandstone), interhedded with partings and beds of 
shale, usually liard and splintery. The covering of boulder 
clay, averaging 6 to 8 feet deej), is apparently derived almost 
wholly from the rocks of the district. It is obvious, then, that, 
on the whole, the soils of the two parishes have had a very 
similar origin, and that whatever broad differences are found in 
them may be attributed to differences in their history, such as 
climate, for instance, and cultivation. 

There is a boss of granite, consisting of orthoclase, quartz and 
black mica, with sometimes the addition of hornblende in con- 
siderable quantity ; raised beach deposits are also present. 

Soils . — The soils on the greywacke and granite are very 
uniform in nature, being, typically, light to medium loams of a 
red or red-brown colour, and containing a great quantity of 
stones, varying from small fragments up to pieces a foot in 
diameter. 

The raised beach soils vary from sand to medium loam, and 
they also are often very stony. As in parish C, the different 
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kinds of swl are not characterised by any difference in acidity, 
and so are not here discussed separately. 

Enchaed Land. — In acidity, as in soil texture, the enclosed, 
land in parish D exhibits more uniformity than that in parish C. 
The predominant group falls near the border-line between 
“ acid ” and “ strongly acid ” (28*6 per cent, of the acreage 
has a pH value between 5'4 and 5‘7). Only 651 acres (6 per 
cent, of the enclosed land) falls within the first four groups 
(down to and including “ fairly acid ’’)• and of these almost 
half are known to have been limed within the last four years ; 
it is considered probable that only land that has been treated 
with lime or slag comparatively recently is included in these 
groups. 61 '2 per cent, of the land is “ strongly acid ” or worse. 

Acid-tolerating weeds are very common. 

Pastures (un limed for four years). — Detailed results which 
it is not possible to reproduce here, show that the pastures of 
parish D vary very little in acidity, especially when allowance 
is made for peaty patches in the permanent pastures, in hollows 
and near the edges of the moorland areas. The grass land in 
parish D is definitely less acid than that in parish C ; in this con- 
nection it is probably not without significance that the parish D 
farmers are more dependent on good grazing from their system 
of farming. Here, as in the other parish, the appearance of the 
grass indicates acidity, but not .such widespread and pronounced 
sourness as the figures might lead one to expect ; the pastures, 
on the whole, looked quite good, and were heavily stocked with 
dairy cattle, yet, with 57-8 per cent, in the last four acidity- 
groups, they cannot be otherwise described than as very acid. 
This jKiint is further discussed below. 

Land under Crop (unlimed for four years). — In this area, in 
contrast to parish C, the land under crop showed much more 
imgularity in its acidity than did the pasture, and was generally 
more acid thau the grass land. This may possibly be connected 
with the fact that parish D was sampled earlier in the year — in 
late spring and early summer, when biological and chemical 
changes (e.g. tlie formation and absorption of nitrates) would 
be taking place at the maximum rate ; of this aspect of the pro- 
blem of soil acidity, however, very little is known, or can be 
known until a great deal more work has been done. 

About 80 per cent, of the land under crop (including hay> 
in parish D was “ strongly acid.” 

Unenclosed Land. — The unenclosed land has already been 
compared with that in parish C. It may be noted that, in both 
pai'ishcs, the virgin moorland shows great variations in acidity.^ 
samples taken quite close together, on apparently uniform land, 
giving very different values. Here, too, an inch or two of differ- 
ence in depth, at any given 8|K)t, gives quite a large difference 
in the acidity, especially in the upper layers of soil. 

Subsoil. — Owing to the extreme stoniness of the ground, 
which prevented any use of the auger, comparatively few sub- 
soil samples were obtained. The results indicate, however, that 
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the lower layers (below 9 inches) are uniformly less acid than 
the upper and commonly reach somewhere near neutrality at 
depths of 20 to 30 inches. 

Sourness Tests. — The “ Soiltex ” Test. — The “ Soiltex ” 
outfit is a cheap and convenient pocket apparatus (a proprietary 
article of American origin) designed for the rapid testing of 
soils. A pinch of soil, on a piece of waxed paper, is treated 
with a few drops of a greenish liquid ; the latter alters its colour, 
and in this way indicates to what acidity-group the soil belongs. 
Since this test, the first of its kind to come into common use, 
has been widely employed in Scotland, a comparison of the 
results obtained by means of it in the field with those established 
for the same soils in the laboratory is considered to be of some 
practical importance. As the acidity groups into which the 
soils are classified by the makers of the Soiltex outfit differ 
somewhat from those (Dr. Ogg’s) employed in this paper, we 
are forced to the use of pH values in order to avoid confusion. 
By referring to the table given near the beginning of this 
account, it is hoped that the non-technical reader who is 
interested in this matter will be able to get the gist of the results 
of the test. 

It was found that the pH value indicated by the Soiltex, if 
over 5'6, was nearly always accurate; below this figure, how- 
ever, very little reliance could be placed on the test. The 
colour representing the range pH 5-0 — 5-6 was gi\en quite 
regularly by soils having true pH values of from 4-8 to 6'2, 
while the most acid Soiltex indication (f)H under 4 9) was given 
by hundreds of samples, the real pH of which was found to be 
anything up to 5-5. These results, it may he added, are in 
accordance wdtii previous experience in the West of Scotland ; 
but they may not hold with soils in other parts of the country. 

(2) The B.D.H. Boil Testing Outfit. — ^This is a British outfit 
similar to the Soiltex, but a different liquid is employed. Many 
tests were made with it; hut, during the present survey, it was 
deemed advisable to make an exhaustive study of the reliability 
of one method, the Soiltex. It may be said briefly that the 
results obtained by means of the B.D.H. outfit were good, 
except near the neutral point. The fact that its range does not 
extend far enough on the acid side militates against its useful- 
ness in surveying soils like those found in the two parishes under 
consideration. 

(3) The Potassium Salicylate Test. — In the. laboratory some 
hundreds of samples were submitted to the potassium salicylate 
test of Comber : i.e. an ounce or so of soil was shaken up in a 
glass tube with a solution of potassium salicylate in water. 

Practically all of them gave the red colour, indicating acidity ; 
but no correlation could be traced between intensity of colour 
and degree of acidity, even amongst soils of the same type, 
texture and humus content. This, also, agrees with our experi- 
ence of other West of Scotland soils. 

(4) Weeds as Indicators of Acidity. — It has long been known 
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that certain weeds serve as rough indicators of the need for 
lime, since they can flourish in very acid soils. Copious notes 
were made on the weed flora in each plot, particularly in the 
pastures, in these two parishes. The results of our observations 
were, briefly, that some or many of such weeds (e.g. sour dock, 
sheep’s sorrel, bracken, ling, foxglove, spurrey) were found in 
almost every plot, including those that were only slightly acid, 
and that the relative prevalence of these weeds formed no guide 
to the comparative acidities of different areas. In the most acid 
fields, however, the leaves of these weeds were frequently red. 
In some places there is remarkable growth of bird’s foot trefoil, 
and this also was investigated, but seems to be quite unconnected 
with soil acidity. The common red clovers were found to be the 
most sellable of the plant indicators; comparatively few were 
found in these parishes, and practically none on the more acid^ 
land. 

Discnssion of Resnlts. — ^The figures here presented show that 
the soils in both parishes are extremely acid; indeed, it may 
be doubted whether two parishes, on good agricultural land, 
chosen at random in any other part of the country, would show 
so much acidity. To what extent they are typical of their own 
area (the West of Scotland) it is at present not possible to say; 
but we have no reason to suppose them to be exceptional. 

Diagram 1 shows how parishes C and D compare with the 
two East of Scotland parishes, A and B, reported on by Ogg 
and Dow (Scottish Journal of Agriculture, July 1928. vol. xi, 
page 280) . The contrast is indeed striking ; and we have studied 
only one factor, soil acidity. Where differences such as these, 
fundamental and {lerhaps unsu.spected, may exist, on what basis 
can one compare farming methods in different localities, or how 
shall one apply to one district inferences drawn from the results 
of agricultural experiments in another? Considering the figures 
as they stand, and in the light of existing knowledge as to the 
requirements of different plants, one may say with a reasonable 
amount of confidence that certain crops (sugar beet, for instance) 
are very unlikely to succeed in parishes C and D ; and, in 
practice, these crops are not grown there. But we feel that a 
good deal of emphasis must be laid on the fact that soils such as 
these can give rise to pastures of very fair quality and of high 
stock-carrying capacity. Here, however, we touch on a question 
which, vital though it is to We.st of Scotland farmers, cannot 
profitably bo discussed until much more information has been 
patiently collected, for it is now being realised that grass 
that looks good and healthy may be deficient in various con- 
stituents that are essential to the well-being of the animals thiCt 
live on it. The question suggests itself, for instance, whether 
soils such as these can produce pasture having a sufficient 
mineral content. In the agricultural survey referred to at the 
beginning of this paper it wws found that in the dairying parish, 
D, there is a considerable loss from disease among cattle (tuber- 
culosis, hoose, scour, abortion), while milk yields leave ample 
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room for improvement. ISiis state of, affairs is not found in 
parish C ; but, there, the farming is of a more mixed type, and 
the cattle are not usually kept so long. On the other ^nd, we 
have, of course, no reliable evidence that the pasture is not really 
as good as it looks, and in this connection the relative maturity 
or immaturity of the soils might also repay investigation by 
helping to answer the question whether, although the supply 
of readily available bases (calcium, for instance) is small at any 
given time, and barely sufficient for plant needs, it may be in 
process of comparatively rapid renewal by the continued decom- 
position of complex soil minerals, thus avoiding any actual 
deficiency. 

It is not proposed to discuss here the lime requirements of 
these soils, although this acidity smvey should eventually afford 
valuable help in that matter. In order that the results of this 
investigation may be turned to practical account and the best 
returns obtained from applications of lime to the land in these 
two parishes, ad hoc field trials, carefully planned, would have 
to be carried out. As would be expected, lime has given good 
results where it has been applied, and the difference in the 
vegetation is usually visible. 


TABLE 1. 
Eticlosed Land. 




Pabish C. 

1 Pabish D. I 

}»It Valuo. 

Destiriptiuii of 

— 

~ 

— 

— 

Reaction. 

Acres 

Acres 
l>er cent. 

Acres. 

Acres 
per cent. 

7 50 and over 

Alkaline. 



47 

0*4 

7 00-7 49 

Do. 

159 

2*2 



6 50~C 99 

Slightly acid. 

84 

1‘2 

131 

11 

6*00 6-49 

Fairly acid. 

112 

6-6 

473 

4-5 

5-60-6-99 

Acid, 

1,794 

1 24-6 

S,5S6 

82*8 

5 00-5 49 

Stiougly acid. 

3,854 

62-8 

4,808 

47 '2 

4 50-4 99 

Very strongly acid. 

932 

1 12-7 

2,0»9 

12 2 

4 00 4 49 

Alniornially acid. 

67 

I 0 9 

189 

1-8 

8 50-8-99 

Do. 




... 

Under 8 50 

Do. 




* • 


TABLE ‘2. 


PaxtuTc (unliuied for four years). 




Pakimh 0 . 

1 Parish D. I 

pll Value. 

Description of 

— - 

— 



Reaction. 

Acres. 

Acres 
j>er cent. 

Aci-es 

Acres 
\*er cent. 

7-50 and ovet 

Alkaline. 





700-7-49 

Do. 


... 

... 

... 

6 50-8-99 

Slightly acid. 

11 

0-8 

... 

... 

600-6-49 

Fairly acid. 

59 

16 

270 

4*2 

5-50-5-99 

Acid. 

691 

18-5 

2,406 


500-6-49 

Strongly acid. 

2,305 

017 

3,056 

48-3 . 

4-50-4-99 

1 Very strongly acid. 

611 

163 

535 

8-4 

400-4-49 

Abnormally acid. 

56 

1'6 

68 

1*1 

8-60-8-99 

Do. 

... 


... 

... 

Under 8-60 

Do. 

i 


... 
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TABLE 3. 


Fields under Crop (unlimed for four years). 


pH Value. 

Description of 
Reaction. 

Paeish 0. 

Parish D. | 

Acres. 

Acres 
per cent. 

Acres. 

Acres 
per cent. 

7*60 and over 

Alkaline. 





7.00-7-49 

Do. 

• • • 

... 

• « • 

... 

6-50-6-99 

Slightly acid. 



9 

0*3 

6.00-6-49 

Fairly acid. 

66 

3*2 

75 

2-3 

5-60-6-99 

Acid. 

620 

31 ‘0 

590 ' 

17*8 

600-6-49 

Strongly acid. 

1,118 

55*7 


64*5 

4<50-4-99 

Very strongly acid. 

195 

9*7 


21*5 

400-4-49 

Abnormally acid. 

9 

i 0*4 

121 

3*6 

8‘60-3-99 

Do. 

• • • 


• •• 

. . . 

Under 3«60 

Do. 

i 1 

••• 

... 



TABLE 4. 

Recently Limed Fields. 


pH Value. 

Description of 
Reaction. 

Parish C. 

Parish D. j 

Acres. 

Acres 
per cent. 

Acres. 

Acres 
per cent. 

7*50 and over 

Alkaline. 



47 

4*2 

7-00-7-49 

Do. 

159 

10*2 

. , . 


6-50-6*99 

Slightly acid. 

73 

4*6 

122 

10-9 

6-00-6*49 

Fairly Acid. 

287 

18*4 

128 

11 ‘3 

5-50-5*99 

Acid. 

483 

31 •! 

540 

47*8 

5-00-5*49 

Strongly acid. 

431 

27*6 

237 

20*9 

4-50-4 99 

Very strongly arid. 

126 

8*1 

66 

4-9 

4-00-4*49 

Abnormally acid. 

... 




3-50-3*99 

Do. 

... 




Under 3*50 

Do. 

! 


... 



TABLE 5. 


Unenclosed Land. 


pH Value. 

Description of 
Reaction. 

Parish C. 

Parish D. 

Acres. 

Acres 
per cent. 

Acres. 

Acres 
))er cent. 

7-50 and over 

Alkaline, 





7-00-7-49 

Do. 

... 


... 


6-50-6*99 

Slightly acid. 

... 


... 


600-6*49 

Fairly acid. 

50 

1*6 



6 .50 5*99 

Acid. 

178 

5*2 

12 

b'8 

600-6*49 

Strongly acid. 

606 

14*7 

840 

23 2 

4-60-4*99 

Very strongly acid. 

2,098 

60*9 

415 

28*4 

4-00-4-49 

Abnormally acid. 

285 

8*8 

243 

16*7 

3*50-3*99 

Do. 

823 

9*4 

445 

30-6 

Under 3*60 

Do. 


... 

6 

0*4 
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THE BIOLOGIST on the FARM.— No. XXXV. 

Professor J. Aethxtb Thomson, M.A., LL.D., 

University of Aberdeen. 

Beneficial Insects. — ^We are perhaps too apt to think of in- 
sects with a frown. They are so destructive to crops and stores ; 
they are the vehicles of so many diseases, such as malaria and 
sleeping sickness ; not a few are troublesome parasites, such as 
warble-flies and bot-flies; and most of them are so prolific that 
they might soon smother all other living creatures, if they did not 
tium on one another, and if they were not kept in check by birds 
and bad weather. Now this frowning at insects is not unreason- 
able, and the damage they do is a useful warning against thought- 
less or short-sighted disturbances of the Balance of Nature. Yet 
we should at times correct our partial outlook by remembering 
the sweetness of honey — especially in the honeycomb, and the 
softness of silk — especially when it comes out of a silkworm. 
And besides other useful things that insects make, we should 
remember that the linkage between flowering-plants and their 
insect-visitors is the most important inter-relation in the world, 
for it secures in the majority of casfis that cross-pollination which 
increases both the quantity and the quality of the fertile seed. 
It is hardly magnanimous to dwell on clothes-moths and potato- 
beetles, and to forget that insects have played a notable part in 
the evolution of flowers. Nor should we foi^et that in a deep 
sense insects are always turning into birds — entering upon an- 
other avatar at a higher level. But, coming down to a matter of 
fact question, let us take a brief survey of the beneficial insects 
as far as agriculture in the wide sense is concerned. No doubt 
this has often been done before, but we have short memories, 
"^lio arc the farmer’s insect friends? First, there are the 
reddish or yellowish Ladybirds, most charming of little beetles, 
which do no end of good by devouring aphids or Green Flies, 
which arc altogether to the bad. But it is a pity that we have 
not a more precise acquaintance with the unprepossessing blackish 
grubs, whose appetite is such that one grub can eat three dozen 
aphids without stopping. They emerge from eggs which the 
mother Ijadybird lays in small groups on the stem or under the 
leaves of a plant that is infested with aphids. She may not be 
intelligent, but she behaves as if she were — with an unconscious 
prevision difficult to understand. 

Second, there are the Ichneumon Flieg, in the same order 
(Hymenoptera) as saw-flies, wasps and bees. They are perhaps 
our best friends, best in the sense of being most effective in 
warding off the disaster of over-population among injurious in- 
sects. They are active aggressive creatures, of all sizes from , 
that of a capital on this page up to that of a hornet ; and their 
peculiar trick is to lay their eggs in the young stages of other 
insects. Within these the ichneumon grubs develop and pro- 
ceed to devour their shelter. No doubt they destroy many useful 
insects, but against this there has to be weighed the fact that 
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they attack and destroy most of the many grubs and caterpillars 
of insects that damage our crops. Not only do the Iwvee make 
sure work of their victims, which they devour from within like 
internal beasts of prey, but they are themselves in relative safety 
all the time. As for the adults, they can look after themselves. 

Xiacewing Flies deserve a prominent place, for they are as use- 
ful as they are beautiful. Many are fascinating, with their 
delicacy of build, their green colour, and their golden eyes. The 
lace-like wings, which indicate some relationship with Dragon 
Flies, are longer than the body, and when at rest are carried 
flat against the sides. The eggs are laid in groups, and each 
is borne on the end of a long hair-like stalk. From the eggs 
there emerge dark brown grubs, which often mask themselves 
with little pieces of lichen or bark or with the empty husks of 
their victims. They have a great appetite for aphids and Scale 
insects, and are altogether to the good. 

Some of the Hover Flies or Syrphids, which we often see 
hovering and darting and settling in the garden on a sunny day, 
deserve honourable mention, for their larvae devour ajdiids. The 
flies are somewhat bee-like or wa.sp-hke, but they are two- winged 
Diptera; and the dirty-white or greenish larvse are maggots. 
Also among the beneficial Diptera are the Honse-fly-hke 
Tachinids, which lay their eggs on or near caterpillars and grubs. 
These the magg^s eventually devour in Ichneumon fashion. 
Such are a few' of the beneficial insects. 

Economic Importance of Bats. — Professor Edward B. 
Poulton, to whom entomology and biology owe so much, has 
made a careful study of the booty of insectivorous bats. The 
Long-eared Bat feeds largely on several kinds of Ncx-tuid moths, 
which are well concealed during the day. In some cases the 
moths that are devoured are prejudicial to crops. It is reported 
by Bollinat and Trouessart that a captive adult Mouse-ear Bat 
accounted for 1.000 house flies in one night and l.-'iOO on the 
following night, 67 and 80 large grasshoppers on two other nights. 
So there is no doubt as to appetite ! Pockroaches formed the 
usual food supplied to this bat. 

Professor Poulton gives some very interesting data for Britain. 
The Long-eared Bat carries moths, one at a time, to shelters 
and devours them except the wings ; the Crreater Horseshoe does 
the same; other British bats chiefly feed in the course of their 
flight. If the prey is large or intractable, it is “ pouched ” or 
thrust, still held by jthe jaws, into the inter-femoral membrane, 
where the grip can be safely adjusted. The Horseshoe Bats do 
the same by thrusting the head into the interbrachial membrane. 
The Long-eared Bat captures not only moths (mostly Noctnids), 
but beetles and Diptera. The Noctule feeds chiefly on large 
beetles, besides winged ants and Mayflies. Leisler’s Bat feeds 
voraciously on Diptera; the Serotine catches cockchafers; the 
Greater Horseshoe Bat preys on beetles and moths ; the Lesser 
Horseshoe Bat takes small moths and flies. Of course some of 
the insects captured are not injurious, and some tropical bats 
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prey upon ineectivoroas birds. Bat on the whole it has been 
proved that British bats are of great economic value to man. 
“ Their attacks upon Lepidoptera and jDiptera, carried on daring 
hours when the prey is active or easily disturbed, must produce 
a considerable effect, especially when their quickly renewed 
voracity is taken into account.” 

Fertility of docks. — It is common knowledge among poultry 
breeders that there is often much difference in the fertility of 
cocks of the same breed under the same environmental conditions. 
The possible factors that may account for the differences have 
been experimentally studied by F. B. Hutt in the Animal Breed- 
ing Besearch Department of Edinburgh University. The fer- 
tility is not in any way dependent on the size of the testis. The 
average density of sperm suspension was found to be approxi- 
mately four million spermatozoa to the cubic millimetre, but varia- 
tions in the average density from different birds ranged from 
825,000 to 7,000,000 sperms per cubic millimetre. But this range 
of density is not related to fertility, nor to the size of the testes. 
It was found that if one testis is removed from a chick a week old, 
there is a compensating growth of the remaining testis, to the 
extent that it may eventually veigh as much as two normal 
testes. The negative nature of the results suggests that the 
fertility of the cock is dependent on the physiological efficiency 
of the spermatozoa. It is qualitative rather than quantitative. 

Uortality among Unhatched Chicks. — A surprisingly large 
number of chicks fail to hatch. Mr. Hutt w’rites : “ The loss to 
the ponltryman from mortality among embryos during incuba- 
tion is probably second only to that from disease ; and even when 
conditions of nutrition and incubation are ideal, so far as present 
knowledge goes, there is still a mortality in the incubator that 
may range as high as 50 per cent, of the fertile eggs, and is 
seldom less than 25 per cent.” One cause of death is mal- 
position of the embryo, ftomething goes wrong, and the head 
is buried between the legs, which definitely prevents hatching. 
Among 5,000 embryos which died after the eighteenth day, 9‘25 
per cent, showed this fatal malposition. Three other malposi- 
tions are common, and usually have a fatal result by preventing 
pulmonary respiration in the embryo as well as by mechanical 
hindrance. Of the embryos o^cr eighteen days, nearly 56 per 
cent, showed one or other of the four major malpositions. But 
what causes the malpositions? In some cases at least it seems 
likely that there is a displacement of the embryonic axis from 
its normal position at right angles to the long axis of the egg. 
But the factors causing the displacement remain obscure. 

Another cause of mortality in uuhatched chicks, studied by 
Hutt and Greenwood, is the occ'iirrence of ” parrot-beak ” em- 
bryos with very short legs. The abnormality corresponds to 
” bull-dog ” monstrosities in calves and to a peculiar kind of 
dwarfing in mankind. It is technically called chondrodystrophy, 
and is not to be confused with leg-weakness or avian rickets, 
which is due to a lack of vitamin D or of adequate minerals or 
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both. Evidence is advanced in support of the theory that the 
abnormality is due to something wrong with the hen’s health or 
constitution, and that the tendency to produce it is inherited. 
Under the same environmental conditions some hens show the 
“ hereditary physiological abnormality ” while others do not. 
The occurrence of the ‘‘ parrot-beak ” condition in the embryos 
appears to be independent of the breed of fowl, the sex of the 
embryo, and the age of the mother; but its incidence seems to 
be inversely proportional to the amount of sunshine. The sug- 
gestion is made that lack of direct sunlight is a factor in inducing 
the abnormality. 

Another study by Hutt and Greenwood concerns “ monsters ” 
in chick embryos that failed to hatch. Tn 11,797 eggs, 433 
monstrous specimens were found, such as forms without a roof 
to the skull, with protruding brain, with one eye or none, without 
a proper beak, and so forth. Such monsters accounted for at 
least 3'6 per cent, of the mortality. A very probable cause of 
the production of monsters in the chick is an arrest of develop- 
ment at a critical stage, and this may be due to an early chilling 
of the eggs. In connection with monsters it is interesting to 
notice that under man’s legis many things are possible ; for in 
such breeds as the Polish Crevecoeur and Houdan, a rupture of 
the forebrain is typical ! 

The Sue of a Qene. — The most important bodies in the in- 
visible vital world are the “ genes.” And what are they? A 
” gene ” is the smallest separable particle of living matter that 
contains the initiative of a single Mendelian difference. If two 
pea-seeds, that often look so much alike, happen to be really 
similar except that one will grow up into a tall pea, and the 
other into a short pea, the statures are Mendelian differences, 
behaving in a well-known way in inheritarue. And the initiative 
for the stature-difference lies in a gene, carried along \\ith hun- 
dreds of others in a nuclear rodlet or chromosome. 

If two eggs of a hen that look identical when we hold them 
in our hand happen to be really similar except that one will 
develop into a fowl with feathered shanks and the other into a 
fowl with bare shanks, then the initiative for the state of the 
shanks lies in a gene, carried with hundreds of others in one of 
the nuclear chromosomes. Now when the biologist comes to 
know a living creature very intimately, as in the case of the 
Fruit-fly Drosophila, he can in more than one way make an 
approximate estimate of the number of these Mendelian differ- 
ences, and thus get at the number of genes. In the case of the 
Fruit-fly the minimal number must be betw’ecn 1 ,400 and 1 ,800. 
But the genes or hereditary initiatives lie in linear order in the 
chromosomes, which are visible and measurable. Now, as H. J. 
Muller has been doing, it is readily possible to divide the minimal 
number of genes into the bulk of the chromatin that contains 
them ; and this gives the maximal diameter possible for an 
average gene at about a twentieth of a micron, just within the 
range of size of ultrft-microscopic, colloidal bodies. A micron is 
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one millionth of a metre, and an avelrage gene cannot be more 
than a twentieth of that. But just as an average atom is a 
microcosm, so the gene has its parts ; for though it is peculiarly 
stable it permits mutations. Into the structure of the gene it 
will be necessary for the biologist to penetrate. Muller has a 
rather fine sentence : “ We cannot leave forever inviolate in 
their recondite recesses those invisibly small yet fundamental 
particles, the genes, for from these genes, strung as they are 
in m3nriad succession upon theif tiny chains, there radiate con- 
tinually those forces, far-reaching, orderly, but elusive, that make 
and animate our living worlds.” 

Proving Blood B^tionship. — ^When animals are in the 
strictest sense related to one another, we call them ” blood- 
relations,” and there is the same idea in the word consanguineous 
or cousin. The blood affords a sort of biochemical summary 
of the animal’s constitution, and it can be used as a test of 
real relationship. It is well known that the blood-serum of a 
rabbit which has previously had human blood injected into it, 
forms a precipitate when added to human blood, and gives almost 
as marked a precipitate in the blood of an anthropoid ape, but 
less in an Old World monkey, almost none in a New World 
monkey, and none at all in a mammal of some different order 
altogether. So that the serum injection may be used not only 
as a test of blood-relationship, but as an index of its closeness. 
The original method has been considerably improved, and Sasaki 
has recently used it in a new field, to test the relationship between 
domesticated birds and their wild ancestors, ducks in particular. 
He finds that the Japanese duck is distinguishable by the 
ordinary preiMpitatiou method from the Chinese goose, but not 
from many kinds of wild duck. This shows that the Japanese 
duck is more closely related to the wild duck than it is to Chinese 
geese. And \et by a refinement of the method it is possible to 
distinguish the domesticated Japanese duck from various kinds 
of wild duck, including its own wild form. Anas hoschas! 

Sensitivenesa to Parasitic Worms. — Infection with parasitic 
worms may lla^e various evil consequences. Some tapeworms, 
present in large numbers, absorb a considerable quantity of 
digested food ; some threadworms may perforate the wall of the 
food-caiial and bring on peritonitis ; the hookworms cause anaemia 
by sucking blood from the intestinal wall ; the gapes w'orms may 
choke the chicken’s windpipe ; and so forth. But it has often 
seemed as if, in addition to all the familiar damage, the exuda- 
tions of certain parasitic w'orms had a poisoning .or toxic effect 
on the host. One reason for this suggestion is the undoubted 
sensitiveness that some people show to cutaneous contact with 
certain heluynths, such as the Ascaris threadworms of horse and 
of man. Often there is a hypersensitiveness comparable to that 
which some people show to the pollen that causes hay-fever, or 
to even small quantities of particular foods, such as egg. Some in- 
teresting experiments have been recently made by F. A. Coventry 
and W. A. Taliaferro. Protein extracts of Ascaris were made 
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«ud introduced by Bcratchee into the skin of 130 Honduras 
patients, with the result that 80 per cent, of them showed wheal 
formation and erythema within twenty minutes. Similarly with 
80 per cent, of 84 patients tested by the scratch method with 
hookworm protein extract. So again with 25 per cent, of 64 
patients tested with Trichnris extract. In none of the three 
sets of experiments was there any correlation between the hyper- 
sensitivity and the presence of the relevant parasites within the 
patients. So the tests have no diagnostic significance. Yet 
practically all the natives studied were probably infected with 
Ascaris at some time in their lives, and it is suggested that the 
hypersensitiveness is correlated with previous infection with the 
parasites in question. This view is confirmed by the results of 
precipitin experiments. 

Behaviour of Buntings. — Some years ago Mr. H. Elliot 
Howard pointed out that the males of some of our common 
birds, such as the warblers, select a “ territory ” which comes 
to be the centre of their summer life. It may be a tree or a 
bush or a corner ; it is a preserve for courting and nesting ; and 
by and by the female bird will abet the male in fighting for its 
sanctity against intruders. 

Mr. Howard, who is one of the best observers in Britain, has 
just published a big book on “ Bird Behaviour,” in which he 
shows very convincingly that ” territory' ” means much to many 
birds. It IS to the bird what ” home ” is to us. Two birds 
are studied in special detail, the Reed Bunting and the Yellow 
Bunting or Yellow’ Hammer. Let ns keep to the latter, a uni- 
versal favourite and one of our handsome.st birds. It is a resident 
in Britain, common on hedgerows and in waste plates. In 
summer the Yellow Hammers catch many insects ; in winter they 
are more markedly \egetanan. and may he seen seaiclnng in the 
fields and hedges for seeds and small fruits. Often they go 
about together in lively little flocks. 

Early in spring the full-grown males segregate thoinselve.s, 
,and each sits alone in a chosen prominent place. One chooses 
an oak-tree, another a w’hin bu.sh, a third a conspicuous mound. 
This is for each his territory, where ho sits and begins to sing. 
By and by he drives off any other male who comes near. About 
the end of February the second chapter begins, connected partly 
with the weather without, and partly with the hormones within. 
A female appears on the territory’, and the male is interested. 
He poses and postures, show's himself off, chases her about, and, 
strangely enough, becomes as silent as ho was previously voci- 
ferous. But there will not be any pairing for a month or two 
yet ! The third chapter is marked i>y a change in the female. 
She becomes interested in the home and in its master,, with whom 
she now keeps company, ceasing to gad about. She begins to 
drive off intruding females from the territory. At the end of 
two months, or it may be a month, a new note is struck. The 
female picks up a pieee of dried grass, and lets it fall again. But 
this is often repeated, and it is a hint of nesting. At this time 

398 



19803 iK>8AdB OB soexp IMFBSTBD KrixB lAPBB Fi^tmas. 

IlMre is actual pairing, and in a week or so a nest is built, and 
the first egg is laid. The fourth chapter is brooding, and the 
two parents are companions. The male sings again and fights. 
But when the young are hatched he soon begins to imitate his 
mate in collecting insects, feeding the young, and keeping the 
nest clean. He is thoroughly domesticated. 

This is but an outline of a long story, disclosing an unsus- 
pected intricacy in the behaviour of one of our commonest birds. 
And what is most interesting, perhaps, is that we cannot make 
sense of it unless we add to the physiological story of summer 
weather and hormones and the like, a psychological story or 
aspect of the story, in which a mental picture of the home counts 
for much. 

Roadways and Bird Life. — It is a safe proposition that 
any change that is prejudicial to insectivorous birds is 
against successful agriculture, and this lends interest to 
a study by Miss Jean M. Liusdale on the influence of 
roads on bird life. The paper refers especially to North America, 
but its relevance to Britain is plain. We select a few points. 
Boadside tangles afford much food and shelter; roadside ditches 
supply meat and drink ; hedges and banks are useful for shelter 
and cover; many birds are atlracted to roads where there are 
pools in whioh they can bathe; others find food in the horse 
droppings; hedges, wild strips, and banks are common nestmg 
places. “ The set of conditions which go along with roads is such 
that a large bird population can live there.” The general moral 
is that extreme tidiness may defeat itself by lessening the shelter 
for economically useful birds. 

On the other side of the acc'ount it may he noted that many 
birds are run ovei , and that many are killed by knocking against 
wires ; hut neither of these minus factors is very serious. On the 
whole, according to Miss Tnnsdale, the beneficial influences of 
roads more than offset the harmful influences as far as bird-life is 
concerned. 


RECENT RESEARCH ON THE DOSAGE OF 
SHEEP INFESTED WITH LIVER FLUKES. 

R. P. Montgomebie, B.Sc., Ph.D., F.R.C.V.S., 

Veterinary Adviser, Department of Agru-ultura, University 
College of North Wales, Bangor 

An investigation into the value of certain drugs in the destruc- 
tion of liver flukes infesting sheep has been in progress at the 
Department of Agriculture of the University College of North 
Wales, Bangor, since 1924. Of the drugs so far tested pure 
carbon tetrachloride appears most satisfactory. Dosage with 
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that drug has been recommended for the treatment and control 
of liver rot (fluke disease) of sheep since 1926. In many parts 

the Empire where this disease is important it has been adopted 
and millions of sheep have been successfully treated during each 
of the past two seasons. It was, however, early recognised that 
this m^e of treatment, a single dosage with 1 c.c. of pure carbon 
tetrachloride in soft gelatine' capsule, killed only those flukes 
which were mature and those approaching maturity. Further 
research, designed to determine more accurately the efficiency 
of this drug, has been conducted. 

Artificial Infestation of Sheep with the Oommon Liver 
Flnke. — For the type of investigation necessary it was essential 
to have the experimental sheep infested to a known degree at 
a particular time. The degree and type of infestation among 
sheep of a naturally infested flock vary greatly. A technique 
of artificial infestation had to be evolved in the first place. 

Suitable means of collecting the encysted cercarial stage of 
the fluke were found. The cercarial stage is that which leaves 
the intermediate host snail, Limncca truncatuh, and settles on 
a blade of grass, there to form an adherent cyst. When grass 
so contaminated is eaten by a sheep (or other suitable host) the 
tiny larval fluke is liberated in the intestine whence it makes 
its way to the liver to mature in the bile ducts and becomes the 
fluke parasite so well known to most sheep farmers. By 
administering these cysts to shoep it was found easily practicable 
to produce infestation artificial!}' and to obtain subjects suitable 
for experimental purposes. 

A series of experiments brought to light several interesting 
points concerning fluke infestation. Only a' proportion of the 
tiny flukes in these cysts develop and reach the liver. Stmie 
either fail to pierce the intestine or become lost, within the 
abdominal cavity, wandering in search of the liver. Thus, of 
2,550 cysts administered to thirty-two sheep only 954 were 
recovered as liver flukes when the sheep were killed after the 
lapse of fourteen weeks; i.e., only 37-4 per cent, of the cysts 
developed. This percentage varied within quite wide limits in 
individual sheep. In one instance as many as 52 per cent, of 
the cysts developed, while in another only 8 per cent, of the 
same batch were recovered ns flukes. While it is interesting to 
speculate as to the rea.sons for such wide differences, little 
evidence can be produced to support any theory. The matter 
merits very careful study. It is possible that some influence 
which could be applied to limit infestation in the field would 
be brought to light. 

It was found that individual flukes developing from the 
ingestion of a single batch of cysts grow at different rales and 
take a varying time to reach maturity. Thus dome of the flukes 
recovered from the liver of a sheep killed twelve weeks after 
infestation may be one and a quarter inches long and mature 
to the egg-laying stage, while others are but half an inch in 
length and far {ram maturity. These variations may easily be 
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the result of individuals taking a longar time to journey from the 
intestine to the liver. 

The infestation experiments have also afforded answers to 
questimis relating to the rate of growth of the fluke. They have 
defined the period which elapses between the ingestion of the 
cyst and the appearance of fluke eggs in the droppings of the 
sheep. It would seem that the tiny fluke may spend anything 
from four to fourteen days, after liberation from the cyst in the 
intestine, in its wanderings in search of the liver. Within the 
liver the flukes grow quite rapidly, but even one month after 
infestation they are still too small to be recognised by other 
than the skilled eye — being but J of an inch in length. Flukes 
which have been within the sheep for six weeks or longer should 
be easily picked out by any careful observer, but it must be 
borne in mind that individuals of that “ age ” vary greatly in 
their size. It has been demonstrated that sheep may commence 
to pass eggs as early as ten weeks after the ingestion of the 
encysted stage of the parasite. It is more common for eleven 
weeks to have elapsed before eggs are found in the droppings, 
and occasionally sheep may not have commenced to pass eggs 
even fourteen weeks after infestation. For practical purposes 
it may be assumed that very few eggs are passed until three 
months have elapsed since the sheep commenced to graze 
infective pastures. 

The Efficiency of Carbon Tetrachloride Dosage.— Prelim* 
inary experiments had indicated that the flukes had to reach 
some particular stage in development before they could be killed 
by the dose of carbon tetrachloride ordinarily recommended and 
used. In proceeding to determine the “ age ” at which the 
fluke becomes assailable by dosage the marked valuations in the 
rate of development of individuals following even artificial infes- 
tation had to he kept in mind. 

The following routine was adopted. The majority of a 
number of mountain wether lambs — sheep known to be very 
free from natural infestation — were infested artificially on a 
particular day, some being held as non-iufested controls. These 
infested sheep were marked to form distinct groups, one of 
which was left undosed to determine the extent of infestation 
which had followed the administration of the known number of 
cysts. The sheep of the remaining groups were given the test 
dose of caibon tetrachloride but the interval between infestation 
and dosage was varied for each group. After the lapse of about 
fourteen weeks from the commencement of the, experiment the 
whole of the sheep were slaughtered. The liver of each sheep 
was very carefully examined and the flukes recovered wcrCs 
collected, examined and counted. In this manner accurate data 
regarding the efficiency of the particular dose, administered at 
known intervals after infestation, was determined. 
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TABLE No. 1. 


Dotage with 1 c.c. of Carbon Tetrachloride. 


Ko. of sheep 
in each group. 

Average No. 
of oyiSs fed 
per head. 

Dosed. 

Number of flukes recovered, j 

(Period after 
infestation.) 

Average 
per head. 

Per 100 cysts 
fed. 

3 

42 

wealu. 

4 

14 

83*6 

8 

42 

$ 

13 

81*2 

3 

42 

6 

18 

81 2 

8 

42 

7 

15 

86 

10 

56 

® i 

18-7 

88 1 

7 

70 

9 1 

18*9 

19*8 

7 

70 

10 

2*9 

4*1 

7 

70 

11 

2 8 

83 

Ifi 

67 

Infested controls. 

24*4 

42 8 

84 

Kon .infested controls. 

•8 

— 


Dosage with 1 c.c. of Carbon Tetrachloride.— Table No. 1 
details the results obtained in testing the efficiency of dosage 
with 1 c.c. of the drug. It will be seen that when this dose was 
given at weekly intervals between the fourth and eighth week 
after infestation it destroyed very few, if any, of the flukes. 
Given at nine weeks 44 per cent, of the flukes were killed, at 
ten 91 per cent., and at eleven 92 per cent.’ It may therefore 
be said that dosage with 1 c.c. of carbon tetrachloride will 
destroy practically all the flukes winch have been within the 
sheep for ten or more weeks. 

It was also observed that the flukes which escaped might 
cause the appearance of eggs in the droppings, in small numbers, 
as soon as two weeks after dosage. 

TABLE No. 2 


Dosage with 10 c.c. of Carbon Tetrachloride. 



Average No. 
of cysts fed 
l)er head. 

Dosed 

(Period after 
infestation.) 

Numbci of flukes reco\eied. 1 

No. of sheep 
in each group. 

A\ciage 

X>ei head. 

Per 100 cysts 
fed 



weeks 



9 

100 

4 

15 

15 

9 

100 

5 

8 8 

8 8 

10 

100 

6 

8 2 

8*2 

10 

130 

7 

1*8 

1 

10 

120 

8 

1 . , 

1 

8 

17 

100 

1 

Infested controls. 

84 6 

34 6 

34 

Non infested controls. 

*2 



* It will be noticed by tboae who may happen to check these figures from the 
table that due allowance lias been made for the fact that even in the undoeed 
sheep less than half of the cysts given were recovered as flukes at the end of 
the experiment. 
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. Pmag* 'iHUi 10 0.e. of OarbOn Tetnuililoride.- Table No. ^ 
gives tbe ifsolts of the experiment in which the test dose was 
10 c.c. It wiui found that dosage even four weeks after infesta^ 
tion cleared approximately 50 per cent-, of the flukes. 74 per 
cent, were killed when the dose was given at five weeks, 01 per 
cant, at six weeks, 97 per cent, at seven weeks and 98 per cent, 
at eight weeks. It would therefore appear that dosage with 
10 c.c. of carbon tetrachloride will destroy practically all flukes 
which have infested sheep for five or more weeks. 

It was found that flukes which escaped when 10 c.c. was 
given very rarely caused the appearance of fluke eggs in the 
fseces of the sheep even four weeks after dosage. 

Dosage with other Amounts of Carbon Tetrachloride.— The 
eflSciency of dosage with 3 c.c. and with 5 c.c. has also been 
investigated. It appeared that the administration of 3 c.c. killed 
flukes only one week less mature than those killed by the 
administration of 1 c.c. of the drug. Dosage with 5 c.c. cleared 
all the flukes which had infested the sheep for eight weeks or 
longer. 

The Toxicity of Carbon Tetrachloride.— Since the discovery 
of the efficiency of carbon tetrachloride in 192.5 many thousands 
of flocks have been dosed in this country, in certain of our 
Colonies and iji some foreign countries. Very generally the 
results which have followed systematic dosing have been 
excellent. Reports claim not only a very great reduction in the 
rate of mortality in the flo<*ks, hut also marked improvement in 
the wool-crop, lamb-crop and the amount of mutton produced. 
In a few flocks dosage has been followed by the death of a serious 
proportion of tlie sheep. Wliile these losses from poisoning are 
but an infinitesimal percentage of the number dosed, since they 
have all occurred in a few flocks, certain owners have suffered 
seriously, ^'er.\ regularly these losses have been met in flocks 
w'hich are being hand fed or folded on special crops, but it would 
appear that sheep in general have a somewhat lower tolerance 
to the drug during the months from January to April. This 
very curious state of affairs is at present receiving attention, 
but the work has not advanced sufficiently far to permit of any 
pronouncement being made as to means by which these very 
unfortunate losses can be quite definitely avoided. It is a good 
practice to dose only a few representative members of the flock 
in the first place, particularly if the sheep are not on free range 
or if they are being dosed during the months mentioned above. 

RecommendAtioiis. — Since 1925, the use of a single adminis- 
tration of 1 c.c. of pure carbon tetrachloride in gelatine capsule- 
has been recommended for the treatment and control of liver rot 
of sheep. The recent work suggests that even greater benefits 
would follow the employment of a larger dose, and it is believed 
that dosage with 5 c.c. of the drug would be a sound recom- 
mendation. This dose would clear a considerable proportion of 
the immature flukes and would also kill very many of the 
8toma<-h and intestinal worms so commonly found concurrently 
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infestmg sheep. Until the toxicity of the drag is better nnder- 
stood, however, it would appear unwise to make such a recom<p 
m^dation. The origmal advice therefore stands. 

It should be emphasised that greatest benefit has followed 
dosage where the principle that the drug be used more as a means 
of control than of treatment has been adopted. Farmers whose 
docks regularly suffer some loss from duke infestation should not 
await the appearance of actual clmical symptoms before dosage 
18 undertaken. By the time a few sheep have shown such signs 
the majority of the dock have commenced to lose condition — 
condition which, in the winter season, it is most difficult for 
them to regain. This consideration makes it obvious that the 
treatment of affected individuals is uneconomical and that mass 
dosage, the treatment of whole docks, should be practised. It 
also should determine the farmer to dose early in the season. 
Since the dose recommended destroys only the more mature 
parasites, a single general admimstration cannot be expected 
to protect the dock, at least in the average season. Following 
wet seasons the farmer whose land is known to be “ fiuky ” is 
advised to dose his dock at monthly intervals between early 
October and early April. There may be seriously menaced 
farms on which such a system is not practicable, but the nearer 
that “ ideal ” system of dosage is appi cached the gi eater will 
be the protection afforded The actual system adopted must 
depend upon several conditions relating to the incidence of the 
disease, the nature of the season and the ojipoi (unities for the 
collection of the sheep. It must therefore yan' trom faim to 
farm, but should always be on the principle of flcK-k treatment 
In many cases dosage on two occasions, say in October and 
again in December or January, effects an admirable degree of 
control. 

It must further be emphasised that systematic dosage greatly 
reduces the possibilities of future infestation Bv tleanng out 
the mature and maturing dukes, it reduces the distribution of 
eggs, reduces the opportunity for the propagation of the duke 
and so protects against infestation in the year to come 

There are special circumstances in which a \anation of the 
generally recommended dose would he attended with achaiitage. 
Where the opportunities for the collec tion of the sheep are limited 
and it 18 known that the dock has a high degree of toleiance, 
5 c.c. of the drug might well be employed, especially if the sheep 
are being dosed during the October-December peiiod. It would 
clear a greater number of the immature dukes. In epidemic 
seasons it is not uncommon to dnd sheep die of hyer rot rela- 
tively soon after they haye picked up an immense number of 
the cysts. Such sheep do not show the usual symptoms but die 
eyen after showing only some dulhiefes for a day or two The 
dukss are too immature to be killed by the administration of 1 
c,e. of carbon tetrachloride. In such “ acute ” outbreaks 10 c.c. 
of the drug should be used. It has given most beneficial result* 
iit cne very acute outbreak. 
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itekiU)Wl«4p>MBt.-~ The mveBtigations relating to liver rot 
of whi^ have been conducted at Bangor during each 

winter since 1926 were made possible by the receipt of a Special. 
Keeearch Grant from the Ministry of A^icuUure. 


THE SALE OF MILK. 

SUGGESTED AMENDMENTS OF THE LAW. 

' J. F, Tochbh, D.Sc., F.I.C., Aberdeen. 

Mti>k as an article of food comes within the scope of the 
Food and Drugs Act and the Eegulations made by the Central 
Authority under that Act. Provision is made in the Eegulations 
for legal action in a form compelling the seller to rebut the pre- 
sumption of adulteration, if he can, in cases where abstraction of 
butter fat or the addition of water is suspected. Curiously 
enough in 1901 the fact was overlooked that genuine milk can 
be rendered non-genuine by the addition of skimmed or separated 
milk and other fluids as well as by the addition of water. 

In former articles to tins Jourku. I have shown the dif- 
ficulties surrounding the determination of the presence of water 
in milk.^ Gross watering can. of course, be detected, but the 
presence of proportions like 5 or 10 per cent, cannot at present 
be defected owing to the variations in the proportions of total 
solids even in bulked samples. I have been at some painp to 
show the difficulty of determining the presence of water in 
samples of the bulked milk of small herds of cows.® The 
claims made by certain workers that the addition of low propor- 
tions of water to milk can be detected by determination of the 
freezing point of the sample are, I hold, scientifically unsound. 
Stress is laid by these workers on the relatively small range of 
variation in the freezing point of milk. In the cases brought 
under my notice the samples were s^ipiples of bulked milk from 
several cows, and usually no mention was given of the number of 
cows whose milk was iuilked. Approximately the variation m 
the freezing point of milk ranges from O-o" to 0‘6“C., but 
samples have been obtained even of bulked milk where the 
depression is below 0-5° C. .Utei an exhaustive study of this 
problem I have been unable to find any method of determining 
ivUh certainty that water in the proportions usually quoted htfs 
been added to the milk. Those interested in this aspect of the'*^ 
problem are referred to the two publications mentioned above. 

The composition of milk for public consumption depends 
upon a number of well-know n factors. One of the factors 

» UcaUii^ hurnal of Agnntlfurt, H»26, vol. ix, mgf 351. 

^ VarUtioii* ill the CoraiKwitum of Milk, H.M Stotionety Offic#. 
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hitherto ve;^ largely overlooked is the number of wws 
whose milk is bulked. If the milk of, say, a herd of 60 or 100 
cows was always bulked, there would be little fear of butter fat 
falling below 3 per cent, and of solids-not-fat falling below 8‘6 
per cent. Legislators, when they come to study the milk laws 
with a View to revision, should keep in mmd the large number 
of cases of sales of milk in rural areas where only a cow or two 
is kept, and also that, except in large depots, the bulked milk 
sold to the public from cans is usually from a small number <rf 
cows, and is not the bulked milk of the whole herd. There is 
a greater chance of the quality of the bulked milk of a herd being 
much better than the quality of the bulked milk from a few 
cows. A summary of the results published by various workers 
on the effect of-.bulkipg and other factors is given in a pamphlet* 
recently iss*^ by the Ministry of Agriculture and Fisheries. 
This pamphlet is well worth study by milk producers, and also 
by officers engaged in the administration of the law . 

In order to clear the way to an appreciation of the nature of 
the suggestions in this article to amend the law, it seems dedr- 
able to remind the reader that the rarious Acts, bearing on 
foods and drugs, have been consolidated in the Food and Drugs 
(Adulteration) Act, 1928. Section II of that Ac-t enacts that 
“ No person shall sell to the prej'udi'^ of the purchaser any 
article of food or any drug which is not of the nature, or not of 
the substance, or not of the quality, of the article demanded by 
the purchaser.” Section V of the Act provides that ” If any 
person abstracts fiom any article of food any part of it so as to 
affect injuriously its nature, substance or quality, vyit’i the 
intent that it may be sold in its alteied state without no, mo, or 
if any person sells any' article so altered without mahiug dis- 
closure of the alteration, he .shall be guilty of an offence.” Sec- 
tion VII (1) of the Act enacts that “ The Minister ol Agricul- 
ture and Fisheries (and the Department of Agriculture for Scot- 
land) may, after such enquiry as ho deems necessary, make 
regulations for determining what deficiency in any of the norinal 
constituents of genuine nnlk, cream, butter ot tlieese, or what 
addition of extraneous matter or proportion ot water in aiiy 
sample of milk (including, condensed milk), cream, butter or 
cheese, or what proportion of any milk solids other than fat lo 
any sample of butter or inilk-bleiided butter, shall for the pur. 
poses of this .\ct raise a presumption until the coiitiary is proved 
that the milk, cieam, butter, cheese or imlk-blcnded butter isi 
not genuine or is mjturious to health and an analyst shall hayt» 
regard to such regulations in certifying the result of analysis 
under this Act.” The Fourth Schedule of the Food and Drugs 
(Adulteration) Act gives the enactments repealed, and finally 
Section 37 of tlie Act provides for the continuation of Regula- 
tions, Ac., made by the Central Authority in the following 
terms : — “ Provided that nothing in this rejieal shall affect any 

* Variations in tha Oomjioaition of Milk. MiaoBllanwn* I’nlilioatious 6K, Ministry 
of Aencultiire and Kwln'tirs, 10 'WliiteJiall Plaoa, London 1928. Prire 4(i 
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regult^on, registration, appointment, sample, analysis, direc> 
tion, order, certificate or approval made, effected, taken or given 
under any of the enactments hereby repealed, but every such 
regulation, registration, appointment, sample, analysis, direc- 
tion, order, certificate or approval shall have effect as if made, 
effected, taken or given under this Act.” Thus tmder the Act 
of 1928 the Begulations made by the Board of Agriculture and 
Fisheries of IWl remain in force. These are as follows : — 

” Where a sample of milk (not being milk sold as 
skimmed, of separated, or condensed milk) contains less 
than 3 per cent, of milk fat it shall be presumed for the 
purposes of the Sale of Pood and Drugs Acts, 1875 to 1899, 
until the contrary is proved, that the milk is not genuine, 
by the reason of the abstraction therefrom of milk fat or 
the addition thereto of water. 

” Where a sample of milk (not being sold as skimmed, 
or separated, or condensed mflk) contains less than 8-5 
l)er cent, of milk solids other than milk fat, it shall be 
presumed for the purposes of the Sale of Pood and Drugs 
Acts, 1875-1899, until the contrary is proved that the milk 
is not genuine, by reason of the abstraction therefrom of 
nulk solids other than milk fat. or the addition thereto of 
water.” 

These Hegulations set up presumptive limits for butter fat 
and solids-not-fat in milk, and a seller charged with an offence 
has to satisfy the judge in a ('riminal Court that the milk he 
sold is genuine because he has neither abstracted milk fat nor 
added water to the milk he sold. My view is that these Kegtila- 
tions should he rescinded, and that a law specially relating to 
milk should be framed and introduced to Parliament. The 
evidence in siipiiort of a sjiecial milk law is overwhelming. 
There is no doubt in ray mind that many local authorities in 
administering the present Ttegnlations have secured the con- 
viction of milk sellers who in lact did not perforin the act of 
adulteration. These convictions have been secured through 
mistaken ideas as to what the Begulations mean. From m> 
point of view judges have often been misled by the erroneous 
views of public analysis, sanitarv officers, and medical officers 
of health alike, and by others unconnected with the administra- 
tion of the law. As one example of many mistaken views, I 
may refer to a letter which appeared in the County and Muni- 
cipal Record of the 14th February 1929. The writer of this 
letter states : — ” If any one undertakes to sell milk, it is hi? 
duty to take such step's as will ensure his customers receiving 
a marketable article.” True, but we are left to infer what he 
means by ‘‘a marketable article.” The writer proceeds to 
say : — ” I am strongly of opinion that a customer who receive.'- 
milk which contains only* 2*7 iier cent, of fat is prejudiced, as 
it is milk far below average (piality.” Why is the customer pre- 
judiced when he is supplied with milk of a%*erage quality? Are 
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we to infer tiiat the writer holds that the sellw must supply millr 
of average quality? What is average quality? Is it the average of 
20, 30, 60, 100 or 1000 cows or the average of the whole cows in 
the country? Even the average found for the whole country will 
vary according to the time of year. This sort of special ple^ng 
misleads legal authorities and imposes injustice upon milk 
sellers. What the law requires of the seller is, not milk of 
average quality, but genuine milk. The whole trouble has 
arisen through the failure of the Departmental Committee of 
1901 (Cd. 491) to secure sufficient and accurate data bearing on 
the actual variations which occur in the composition of com- 
mercial milk, and also through the failure of the Committee 
to interpret properly the faulty and sparse data supplied by the 
expert witnesses before that Committee. The Committee was 
misled into thinking that when milk sold to the public fell 
below 3 per cent, in butter fat and 8’3 per cent, in solids-not-fat 
the nailk w’as almost certain to be adulterated. Now there is 
only one way of establishing with certainty the adulteration of 
milk, and that way is by producing direct evidence in Court that 
the milk was tampered with either by the addition of water or 
skimmed milk or other fluid or by the abstraction of butter fat. 
If milk was of constant composition, the evidence given by a 
public analyst of his results would be sufficient, without other 
evidence, to prove adulteration. But milk is well known not to 
be of constant composition. Legal authorities charged with the 
administration of the Food and Drugs (Adnlterationt Act, 1928, 
most, however, protect the public against adulteration of milk. 
The only means they have at present of protecting the public 
in this connection is to charge the seller with a breach of the 
Sale of Milk Regulations, in other w’ords to charge him w'ith a 
criminal offence. My view is that the State should discriminate 
between genuine milk of poor quality and milk which has been 
adulterated. Instead of rendering the seller halile to criminal 
prosecution when milk is found to be piKir in tinalitv, a civil 
liability should be placed upon the milk-seller to supply milk 
of a certain minimum quality. 

In my annual report to the Aberdeen County Council I have 
given numerous examples of bulked milk of herds of cows falling 
below the prescribed presumptive limits in butter fat and solidg- 
not-fat. These samples were samples of genuine milk, the 
samples being taken by the officers of the County Council with all 
necessary precautions to secure genuineness. It is idle to hold 
that a seller is necessarily breaking the jiresent law if he supplies 
milk containing, say, 2'7 per cent, of butter fat. If the law had 
stated that the seller must supply milk of average quality, doubt- 
less the sale of milk containing less than ‘i per cent, of butter 
fat or less than 8'5 per cent, of solids-not-fat would have been 
very promptly stopped by the proceedings taken by local 
authorities. Only it would have been necessary for the central 
authorities to define what they mean by milk of average quality. 
I do not think it possible for sellers of milk always to supply 
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milk of average quality, even if a proper definition were giten 
of the word “ average.” The nature of the variations in the 
composition of milk indicates that about one-half of all samples 
fall below the average, and one-half rise above the average.' 
This is a well-known phenomenon in variation in general. What 
could be justly asked of a seller is to give a warranty as to the 
quality of his milk. Under the Fertilisers and Feeding Stuffs 
Act, sellers are required to provide a statutory statement when 
a sale is made of the chief fertilisers and feeding stuffs. A 
seller is not liable to a criminal prosecution if the sample does 
not conform to the warranty given, but a civil claim may be 
lodged against him. I entirely dissent from the view that dairy- 
men supplying genuine milk below the prescribed minimum 
limits should be brought within a criminal court. The authori- 
ties never intended that milk sellers should be subject to a 
criminal prosecution for supplying genuine milk of poor quality. 
The intention was, and is, to bring a fraudulent seller into a 
criminal court. The difficulties can be overcoihe by requiring 
a warranty from the seller both for butter fat and solids-not-fat. 
Milk solids other than fat are valuable food constituents, namely, 
proteins, mineral matter and milk sugar, and the minimum limit 
for the solids-not-fat warranty need not be fixed at the arbitrary 
figure of ft-.) per cent. Local authorities should be empowered 
to enter the registered premises of a seller of milk in order to 
test the warranties given by that seller, and to claim for any 
deficiency found, provided the sample was taken with all the 
necessary formalities. It will be evident that the civil claim 
should be small, when compared with the fine imposed in a 
criminal court upon a seller convicted of adulteration. If the 
officers of local authorities had legal power of entry into regis- 
tered premises, they would be able to detect adulteration at its 
source and to make the abstraction of butter fat or the addition of 
water or of skimmed milk by the seller extremely difficult. One 
final argument in favour of the abolition of the ” presumption ” 
that milk has been adulterated, when found to fall below the 
present prescribed limits, is the stimulus such an abolition would 
have on the production of milk, and also, I hope, on its use by 
the public. Without doubt many honest sellers, who have been 
convicted in Court, have ceased milk production because of the 
resentment they feel at being unjustly and harshly treated in 
the conduct of their business. Every encouragement should he 
given to increase both the milk supply and the milk consumption 
of the country, and to convey to milk producers the impression 
that the law punishes only the evildoer and not the honest rrtan. 
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INSECT PESTS.— No. VI. 

B. Stkwabt MaoDougall, M.A., D.Sc. 

Moths. 

To the great section of Moths belong various species whose 
caterpillars — ^popularly called silkworms — secrete silk by means 
of long silk glands, the silk being spun into a cocoon under cover 
of which pupation takes place. The best known species is 
Bomhyx mori, whose caterpillars feed on mulberry leaves. The 
silk passes as a fluid from the two silk glands by two tubes or 
ducts which meet and join into one where the silk is pressed 
into a thread. This thread emerges by the spinneret at the tip 
of the lower lip of the caterpillar, and hardens at once on exposure 
to the air. One of the recent chemical advances is the manu- 
facture of artificial silk from cellulose pulp, and so successful is 
the work that the silkworm has been put partly out of business. 

While this silkworm and allied species can be described as 
useful, some of the worst enemies ot the farmer, the gardener, 
the forester, belong to the moth section of insects. The damage 
is done by the caterpillar. Nearly all caterpillars are vegetarians, 
and their business is feeding. The wor.st enemy in agriculture in 
certain areas in Canada and the United States is the caterjnllar 
of a moth, the European Corn Borer iPyraunta nuhilahsK The 
Corn Borer, introduced accidentally to .America about I'.HO, is 
now such an enemy of maize or Indian corn that great tracts 
of the United States and ('anada are quarantined for certain parts 
of the year, and in the campaign against the pest unilormed 
inspectors patrol the roads leading from infested areas, in ca.ee by 
automobile and other means of tran.sport the Borer he carried 
from one district to another m green corn in the cob. At the 
same time constant war is waged in the fields against the Borer. 
Again, the Bollworm — the pojmlar name for the cater|)illar of 
a Noctuid moth — in the United States, ranks, as an enemy of 
cotton, second only to the Boll Weevil ; while the Pink Bollworm 
of Egypt — the caterpillar of another kind of moth — is a serious 
menace there to cotton growing. 

The Potato Moth (Phthorimaa opcrcuMla), a scourge on 
potato tubers in many widely jieparated parts of the world, is 
one of the pests scheduled by the Ministry and Bepartmeiit of 
Agriculture. Fortunately it has not gained a footing in Britain, 
though one can he afraid that the climate of the south of 
England would suit it. 

The moth enemies of agricultural crops in Britain are not so 
grievous, but in certain years some of them do considerable 
damage; and periodically there are plague years. We shall 
review the Families which, in Britain, contain the troublesome 
species. 

The Hawk Moths (Family Sphingida ). — This very interest- 
ing family of stout-bodied powerful fliers has, in Britain, little 
economic importance. The family is in great favour with col- 
lectors. One member, the Death’s Head Moth {Acherontia 
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atfOpos), caterpillars feed on the potato plant, calls for 

notice, not so much for the harm done by the caterpillar—the 
moth is not common enough for that — as because of the size of the 
moth and its striking character. Moth, caterpillar and pupa have 
all the power of giving out sounds that have been compared to the 
cradling of an electric spark and the shrill squeak of a mouse. 
The Death’s Head is the largest British moth and has a spread of 
wing of inches. The moth is not common in Scotland, but 
I have recorded it from Cromarty, Perth, Ayr, Roxburgh, Kirk- 
cudbright, Dumfries, Argyll. The moth’s common name, Death’s 
Head, is from the yellow patch with black spots on the upper sur- 
face of the thorax, the yellow patch resembling a skull. The front 
wings are dark brown, with many zig-zag markings; the hind 
wings are yellow, with black bands towards the hind margin. 
There is a short thick proboscis, and the moth takes exuding sap 
from trees, and honey from liives it may enter; it flies at night. 
In South Europe, uhere tlie Death’s Head is much commoner, 
the moth is the cause of trouble from its habit of entering hives 
and stealing honey. Observers on the Continent and in Britain 
have found the moths flying round hives, crawling over hives, 
and inside hives. Moths have been taken emerging from hives 
with their wings and legs covered with bees, and also so engorged 
with honey as to be unable to fly. In other cases the bees, unable 
to turn out the intruder, have been known to surround it with a 
complete covering of wax. In March 1914 in Kirkcudbright a 
hive of weak Italian stock uas opened by the owner and the 
stock was found dead. A Death’s Head moth was found in the 
hive lying between two combs. The moth, which was sent to me 
for determination, had lost its hair and its scales and was com- 
pletely hollowed out; a dead bee w^as lying in the framework of 
the abdomen. 

The cater[)illar is jellow^-grceu speckled with purple; there 
are seven oblique violet stripes on each side which meet on the 
back ; the spiratdes are black ; from the upper surface of the 
second last joint a rough horn projects; the legs number sixteen. 
A full grown caterpillar may measure about five inches. 

The caterpillar rests in the daytime and feeds at night on the 
leaves of potato and allied plants, and when full-grown enters 
the soil for pupation. The pupa is chestnut brown. Pupee 
removed from tlie soil may prove difficult to rear; indoors they 
should be kept in a w’arm room and in slightly moist conditions. 

The Owlet Moths (Family Soctuidre ). — This is a large family 
of middle-sized moths. As a rule the moths are in colour 
some shade of brown, though the hind wings may be 
gaily coloured. They fly at night or at dusk, hence tfie 
name Owlets or Noctuids. When resting in the daytime 
on trees, fences and withered leaves, they can be easily 
passed over on account of their colour so harmonising with their 
resting places. Members of this family come willingly to sugar 
or treacle, and a visit by lantern light to posts, trees, fences 
previously ** sugared ” generally results in a ** catch ” of 
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Koc^ds. The eateiinllars aie smooth a&d as a role not hidt^r 
in most species the legs are sixteen in nomber ; jast as the adults^ 
so the caterpillars mostly feed at night. The Noctuid family con-* 
tains numerous species that are enemies of agricultural crops, and 
among them the moths whose caterpillars are known as Smface 
Caterpillars, because they shelter in the da 3 H;ime in the scj^ace 
layers of the soil or hidden under stones and litter. They are also 
known as Cutworms, from the habit some have of biting across 
the stems of the food plant at or below the surface of the soil. 
The favourite food plants are cruciferous crop plants like turnip ; 
but they are also enemies of wheat and autumn grown cereals, 
and of mangolds and potatoes ; cabbage and other seed beds may 
suffer, including nurseries of young forest trees. A selection 
may be made of the most troublesome species. 



Tio. 1. 

Agrotis Segetuin. Natural size — male and femak. 


The Turnip Moth {Agrotis segetum). (Fig. 1.) — The front 
wings are brownish with a tinge of red and with various spots ; 
hind wings white ; the moth measures | inch in length and up to 
IJ inch in spread of wings. The two sexes are easy to distin- 
guish ; the male has double-combed antennes and the hind wings 
are pearly white ; the female has the antennas simple or thread- 
like, and her hind vpings are white but clouded at the margins. 

The moths fly in June, when numbers of eggs are laid, low 
down on the fo^ plant; to begin with the young caterpillars 
feed at the base of the fdaut ; they also enter the soil and eat 
into turnips and potatoes^ ^me time ago I found the caterpillars 
busy at their destructive work on potatoes, which were hollowed 
out by them ; the pts^iatoes were on an experimental ground, and 
the caterpillars hiyni ^ t the experiment to an end for the season. 
Although attacidlig potatoes in this case, the caterpillars are 
mdre or less feeders. The caterpillars of the Turn^ 
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Mitffiji C^g. ® aw grey or pale ttboke-colouretl, ynth a 

^ile gark-edged line down the back: the spiracles, akmg^ 
eatdt mde of the body, ore black in ooloor ahd very small — smaller 
ihah the dots or Warta above and behind them : under surface of 
body light grey ; head grey, with two dark arched lines. 

While the earliest of the catearpillars may pupate in the 
autumn, in time lor the issue of the adultB in the same .^ason, 
the uanal thing is for the caterpillars to remain as such over the 
witttM, and to continue feeding on succnlent underground parts 
during open weather. Full grown in May, these caterpillars 
pupate and the moths come away in Jnne. The pupa lies in the 
soi] in an earth-cell ; it is plump, yellow brown in colour, and has 
two small spines at the hind end. 

Apart from agricultural crops, seedlings in nurseries may 
suffer severely from these surface caterpillars, the little plants 
often looking as if they had been cut across with shears. 


t 

f 


Fio. 2 

CatcTpilUr of Agiotis Srgetum. Natural size 



The Heart and Dart Moth (.igrrofts exclamattoms). (Fig 3.) 
— This widely di'^tributed species is closely allied to the last, 
which it resembles in size. The front wings are yellowish-grey 
or dark brown with cross lines that are not very distinct ; of marks 
that show well one suggests a heart and there is a line-like dart, 
hence the common name for the moth ; instead of a heart and 
dart others see a mark of exclamation. The two sexes are easy 
to distinguish ; the males have the front wings light brown, the 
hind wings white, and the antennie tooth-like (use a lens) ; the 
females have the fore wings dark brown, the hind wings 
sinoke-coloured , and the anteniur simple and thread-like. 

The caterpillar is very like that of A. seqetum, but the 
spiracles are larger than "the black warts or spots above and 
behind them. 

The caterpillars like those of the Turnip Moth are general 
feeders, feeding on all kinds of garden and crop plants ; they fe^ 
at night and rest in the daytime. The pupa, found in the soil, is 
broWnish-yellow, and ends in two small diverging spines whiA 
are bent inwards at the tip. The life-history is the same as thaV 
of the Turnip Moth. 

The twge YeUouf Duderwing {THphcena pronuba). (Fig. 4.) 
— This is one of the commonest of our moths in summer, knd 
must be known to many from its perwstency in flying in at c^n 
tvindows towards lamp or other light. In Germany the common 
name for the moth is the House Mother, from its Iwfliit 
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eatering houses. Indoors it may be found in the daytime resting 
in some shady comer, the yellow hind wings being concealed 
muter the slightly drawn-back fcure wings. An appreciable 
number that come to me for determination are from bedrooms. 
The moth has a wing spread of 2^ inches ; the front wings vary 
through different shades of brown to purple and are mottled ; the 
hind wings are yellow, with a wavy black band parallel to the 
hind margin but not extending to it. There are other species 
of Yellow Underwiug Moths, but the only one as large as pronuba 
is the Broad Bordered Yellow Underwing (T. fimbna), whose 
hind wings, however, are deeper orange, and their black band is 
not only much broader but reaches the inner margin of the wing. 
Besides the T. fimbna caterpillar, though taking such low plants 
as pnmrose and blaeberry, typically feeds on the birch and other 
trees. 

The caterpillar of the Large Yellow Und«rwing has a stout 
body and measures over two inches when full grown ; the colour 
varies, green or yellow-green to brown ; a pale line is 
visible running down the middle of the back ; there are 
pale yellow or greenish side etnpes; the spiracles are black 
or dark yellow surrounded by black ; on being touched the cater- 
pillar rolls up. The caterpillar comes under the name surface 
caterpillar and is a general feeder, taking a number of low 
plants, cultivated and wild. 

The pupa is glossy red-brown and stout, with two projecting 
thorns at the hind end and two short prickles on the cremaster ; 
the pupa lies in an earthen chamber in the soil. 

The moths fly in June, July and August ; they fly at night, 
resting in the daytime on low plants; the moths, if disturbed, 
run actively away to some other shelter place. The female lajs 
a very large number of eggs, cream-white in colour, and crowded 
together, on grasses and low plants; the eggs are small for the 
size of the moth. The caterpillar feeds at night and hides in the 
daytime ; it may be just into the soil under or near the food plant. 
The winter is passed in the caterpillar stage, and feeding in the 
soil continues when the weather is not too severe. Pupation 
follows in late spring. 

Control of Surface Caterpillars — Disturb and destroy the 
caterpillars by harrows, in the case of young roots, and by 
frequent working of the soil in winter and spnng. Caterpillars 
and pupae escaping death by crushing are exposed to rooks, gulls, 
and lapwings. 

Evidence accumulates as to the value of poultry against the 
caterpillars. Theobald^ writes: “It was found that where 
both mangolds and swedes were attacked and were being rapidly 
destroyed by cutwmrms, the fowls worked round each attacked 
plant and soon clewed the larvae out and so saved the crop. The 
value of poultry for deanng potato-land before sowing corn 
has also been dWly demonstrated." 


1 Research Advisory X^partment, S.B. Agrionltoral College, Wye, Annaal 
£E.«port, 1920 21« 
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Tiiphoena Pronub*. Natural size. 
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Mr. F. O. Mosely in intimntinf in 1921 great deetrocticm of 
mar^lds and potatoes and the raining of a plot of 60,000 
chrysuthemoms mote : The greatest help proye4 to be in 

allowing fowls to range over infested land. IBi^ly in August 
fowl-houses w^e distributed over fields (three or fopr to six 
acre fields), and this, together -with keeping the land clean, 
enabled great numbers of larvae to be cleared out." 

Potatoes should be well earthed up and this should be done 
early. 

A favourite method of destroying the caterpillars in Canada 
and the United States is by the use of poisoned bran. I have 
the formnlae and method from Mr. Arthur Cibson, the Dominion 
of Canada’s Entomologist.^ The poisoned bran mixture : — 

Bran, 20 lb. ; 

Sugar or molasses, 1 quart; 

Paris Green, J lb. ; 

Water, 2 to 3 gallons. 

Mix the bran and Paris Green thoroughly in a wash-tub 
while dry. Dissolve the molasses in the water, and wet the 
bran and the Paris Green with the same, stirring well so as to 
damp the bran thoroughly. 

Fryer* suggests that lead arsenate might be substituted for 
the Paris Green at the rate of 2 lb. lead arsenate paste for every 
J Ib. of Paris Green of the formula, the paste being first worked 
up with the water and sugar and the mixture added to the bran. 

While good results have attended the poisoned bran experi- 
ments, the Ministry of Agriculture Leaflet does not quote the 
formula because, as is pointed out. Pans Green and lead arsenate 
are dangerous poisons, and the Protection of Animals Act, 1911, 
permits the use of poisoned bran only “ where all reasonable pre- 
cautions are taken to prevent access thereto of dogs, cats, fowls or 
other domestic animals.” 

Against cutworms in gardens a simple formula is : — 

Bran , a quart ; 

Paris Green, one teaspoonful ; 

Molasses, one tablespoonful ; 

with sufficient water to moisten the bran. In gardens with rows 
of vegetables the mixture should be scattered thinly along the 
rows on either side as soon as cutworm injury is noticed. 

The poison is best scattered 0)f jplaced round, but not touching, 
flower plants, and after sxtlldowa, so that it will be in the very 
best condition to attract the cutworms when they come out to feed 
at night. 

On a smaller than a farm scale handpicking the caterpillars 
is a practical measure. By night the caterpillars are above 

' Trsniaction* of Agriou1tnr«1 Society of ScotUnd, 1923. Report on 

Iniect end other Pest*, m %, Stownrt MaoDongall. 

* Ministry of AgnfliilMn, Ltailet No. 83. Collected Leaflets on “ Insect Pesta of 
Farm end OeTdenCraBe." 
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by would be found on turning over the top 

iu^ or two of soil by weans of a trowel or a blunt large-blsded 
bnife. 

Vie Eui^e Sbouldw Snot (Hadem or Apamea basilinea ). — 
The caterpillars of this moth are in different areas on the Oon- 
tinent well known as most harmful to cereals and grass crops. 
Till comparatively recently there were few records of damage by 
this species in Britain in spite of the fact that the spedes is 
widely distributed. Curtis^ recorded it as injurious to wheat 
in 1646. Theobald^ in 1905 reported on damage to cockdoot 
grass in experimental plots at Bothamsted. Carpenter ® recorded 
injury to barley and oats in 1906 and 1907 in Ireland; Mr. 
Thomas Anders<m and I* recorded considerable damage to barley, 
wheat and oats at Invwresk and Longniddry in 1910 and 1911. 
Somerville* recorded damage to ears of wheat at Oxford in 1916. 

In observations made on the caterpillars in the laboratory 
Mr. Anderson found the caterpillars feeding greedily on young 
plants of maize and not refusing the tenderer parts of Bromus 
inennis. At Inveresk, where Mr. Anderson was supervising 
experimental plots of wheat, barley and oats, he noticed that 
Scots here barlej was very*hable to attack. 

The moth has a wing spread of IJ to IJ inches; the front 
wings are brown, varying from light to dark brown, with darker 
markings ; the hind wings are smoky brown ; the moth, however, 
is very variable in colour and markings. 

The caterpillar is green with a yellow or light brown glossy 
head; two browmsh or purplish-pink lines run down the back; 
the joint behind the head and the last joint have each a brown 
horny plate on their upper surface. The full-grown caterpillar 
measures an inch. The body is somewhat narrowed both in front 
and behind. 

The moths are found in flight from the end of June, through 
July to August. Barrett describes them as “ hiding in the day- 
time under copings of walls or in a chink of any kind, but in the 
vast majority of cases among grass and herbage.” The moths 
fly at night. The eggs are laid on the ears of wheat for example, 
and the young caterpillars enter and spoil the grains. 

The caterpillars may be found in large numbers in the 
granary, having been carried in in the ricks. The winter is 
passed in the caterpillar stage, and very commonly in the soil. In 
spring, feeding is renewed, and now the stems and leaves are 
attacked. Curtis* writes : ” It is the habit of the caterpillar 

to crawl up a fresh stem of wheat about four inches from the 

^ Ptmii InsBOts, l»y Curtu* 

* Report on Roonomic Zoology,*by Professor F. T. Thoolmld 

* ]B^ononiic Proceeding# of the Royal DaUiu Society, August 1908, by tho 
Rev. G, H, Cai'i)entei. 

^ Insect Pests of 1911. Transactions of Highland and Agricultural Soeiefy of 
Bootland for 19^. 

^ A Caterpillar on the Sara of Wheat, by Professor W. Somerville. JoumnX of ih$ 
Ministry of A ffricuiture^ June 1916 

6 Farm luu^tc, p. 226« 
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ground and stop at the apex of the i^eath, at trhich point it is 
expanded into the blade, where it commences gnawing a h(de 
in the main st^ with its head downwards, and in the course of a 
few hours thus completely buries itself in the tube of a stem, 
eating the main stem quite through. When the caterpillar has 
destroyed one stem it crawls out to attack a fresh one m the same 
manner. Three caterpillars thus in about a fortnight ate upwards 
of thirty stems.” 

Mr. Anderson, who watched the caterpillars in the open at 
Inveresk and in the laboratory, sent me the following detailed 
account : — ” The caterpillar climbed the plant on which it wished 
to feed. It tested the leaf-sheath of each leaf from the base, and 
finally selecting the sheath of the last fully developed leaf, it 
pushed its way between the sheath and the developing shoot 
within, and passed down to the base of the sheath, where it 
devoured the tender meristem above the node, cutting it through 
completely. The presence of the caterpillar in the plant is indi- 
cated by the widening of the sheath in the last fully developed 
leaf, by the presence of excrement at the ligule, and by the vot- 
ing of the younger protruding leaf, which becomes yellow, and as 
it has been eaten through below comes away very easily.” In 
estimating the damage Mr. Anderson' wrote to me • — ” In the 
two plots of here and the plot of wheat where the damage was 
worst, from 15 per cent, to 25 per cent, of the plants were 
attacked, but even in these small plots the attacks were local, 
one larva probably accounting for the damage at one place. The 
plants were not completely destroyed, but rcco\ered by tillering. 
The result of attack was uneven ripening and uneijual ears. 
The attacked wheat plot had been sown from the two best ears 
of a plant reported as the strongest plant of all the plots of the 
year. In the following season this plot was the woist in tallness, 
luuformity and density, the latest to ear, and in all respects the 
poorest of the wheat plots. 

In the case described by Someiville’ eais of wheat had been 
attacked on small experimental plots at Oxford, and in many 
cases the grains had been entirely or partially emptied of their 
contents. 

In May the caterpillars are full fed and then they enter the 
soil for pupation. 

The Rosy Rustic (Hydrcrcia tnicacea). — ^The caterpillars of 
this Noctuid moth feed in the stems and roots of liorseiail dock, 
sedges, plantain. I have recorded it as injurious to hollyhock and 
also to potato plants, where it tunnels down the shaw to the 
tuber. The caterpillar is found from June onwards to the 
autumn ; its colour is pinkish grey-brown or purphsli-brown ; the 
under surface is pale ; all over the i>ody is a series of black 
warts or dots each bearing a bristle; the pupa is yellow-brown 
and slim, and shows at the hind end two long and two short 
bristles ; the pu{>a is found in the soil. The typical habitat for 
the Rosy CBtet|BUan is the roots of succulent plants in 

^ Jamuti ofiki MMdrp 0f A<frtCiUhtn, Jnno 1^16. 
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nu^ places. Among crop plants it is w<»rst on potatoes. It has 
been record^ by Theobald from unripe tomatoes, and recorded 
on the Continent from strawberry and rape. 


I'hb following notes on the early teaching of agriculture in 
Orkney are communicated by Mr. John Mason, M.A., Head- 
master, South Qneensferry Public School. 

It is an outstanding feature of agricultural education, as far 
as instruction in Scottish schools is concerned, that its inception 
was due to the enthusiasm of schoolmasters, 
^mcutnru £qj. petition presented to the Highland 

and Agricultural Society in 1875 by the Asso- 
ciation of Schoolmasters in the “ three 
northern counties,” along with the warranty that one hundred 
and fifty dominies were prepared to teach the subject in their 
schools, the establishment of agricultiu'e as a subject of systematic 
instruction in Scottish schools might have been delayed 
indefinitely. 

To a schoolmaster, also, is due the credit of instituting the 
subject in the schools of Orkney. He was Mr. Alex. Middleton, 
the teacher of ” Dounby Science School,” an institution which 
for years attracted considerable notice in agricultural and educa- 
tional circles by reason of its field experiments. The innovation, 
begun in 1886. created an interest among neighbouring school- 
masters and the farming conmninities of the Isles, and was 
largely responsible for the dissemination of scientific knowledge 
concerning fanning in the far north. 

The movement was the outcome of the increasing interest 
throughout Scotland in general and applied science vihich was 
fostered by grants offered by the Science and Art Department, 
South Kensington, for adult cla.-.8ea in scientific subjects. 

At that time there were sixty-two schools in Scotland engaged 
in teaching agriculture, thirty-four of which were situated in 
northern districts. These weie evening schools following the 
Science and Art Department’s scheme and striving after certi- 
ficates and grants in aid. But statistics show that in the nor- 
thern area of Scotland alone a number of schools had instituted 
agriculture as a ” specific ” .subject forming part of the day 
school curriculum. In 188.') no fewer than one hundred and 
thirteen scholars in standards IV-VI were presented for examina- 
tion in the subject. , • 

This movement in the north influenced the trend of scieuXb 
teaching in Orkney. In 1886 classes in magnetism and elec- 
tricity had been held at Dounby. Mr. Middleton, howevM, 
realising the importance of agriculture as the subject most valu- 
able to rural communities whose interests were directly con- 
nected with the land, obtained the qualifications necessaiy for 
recognition by the Science and Art Department as a teacher of 
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Agrioolturt), ^vmg tlw 1886>7 IHmi)|i>y « ^UmH ^ 
twelvis {>iii>Us, efigftge4 m th« By«temfttio istady of agzjonttun aniil 
tmdergoio^ a course of twooty-eight lectures covemg the S<9e«0e 
and l^partment's Syllabus. These lectures were compiled 
from the works of Tanner, Wrightson, Webb and Fream, and 
from what was current in ophoion within the pages of the Notfh 
British Agriculturist. 

The system of sgricultnral teaching thus begun in Orkney, 
as in other parts, from a theoretical aspect, devetoped a practical 
application in the year 1889. At that time the Lords of Com* 
mittee of Council for Agriculture were offering grants in aid of 
agricultural experiments, and representation having been made 
on the recommendation of Mr. H. Welsh, H.M. Inspector of 
Schools, Northern District, and of Professor Andrew Jamieson 
of the West of Scotland Technical College, Glasgow, Dounby 
Science School received a grant of £2^) for carrying out experi- 
ments upon cereals and root crops. This, the only concession 
of its kind to schools in Great Britain, marked the beginning 
of a wider application of education to rural industry. The 
Dounby scheme of agricultural experiments linked theory to prat*- 
tice, and opened the view to a broader conception of agricultural 
teaching. 

The existence of a garden one acre in extent gave opportunity 
to Mr. Middleton for carrying out experiments in the cultivation 
of such crops as “ beet, sugar-beet, carrot, onion, lucerne, sain- 
foin, mangels, turnips. Ac.,” all of which were dealt with in 
studying the class manual. Not content with this garden thus 
cultivated, he rented another acre of heather-clad ground on 
the Dounby-Hosen Jload, lahich, when cleared and ploughed, be- 
came an “ experimental field ” subsequently divided into some 
eight plots and sowed A\ith oats. The plots were treated 
manurially as follows : — 

Plot unmaiiured ; 2, sulphate alone ; 8, sulphate and nitrogen ; 
4, sulphate, nitrogen and [xitash (one plot nitrogen in the 
form of nitrate of soda, another sulphate of ammonia) ; 
cereal manures supplied by local dealers. 

In both garden and field, tillage was done by " horse labom” 
as far as possible. 

In a neighbouring field on Dounby Farm Mr. Middleton car- 
ried out experiments on the tenant’s turnip crop. Eight drills 
were dressed liberally with farmyard manure, four also receiving 
superphosphate and four basic slag of similar unit value. The 
results proved similar, although in the following year the’residual 
effects of slag as compared with superphosphate were markedly 
show'u upon the succeeding crop of oats in foliage colour and 
vigour of growth. 

Following ufx)u tile institution of agriculture as a subject 
of instruction in evening classes at Dounby we find that sub- 
ject was also taught in the day school. This was the natural 
sequence of the movement in other districts in Sootlaudi and 
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wtm largely dii« to (be iiusliuiioii of aeptmltare in the Fourth 
Schedule erf the Swteh <^e of 1883, umerU it was recognised as 
a “ li^eoido ** subject ^igUde for special grant. The nature of’ 
^e work done in the day school may be designated as mco'e or 
less practical, although the outdoor work may not -have given 
much manual training. The demonstrational plots at least 
yielded information regarding what was essential to rural life 
and industry, infeomation which dis seminated scientific notions 
of a^culture worthy of local criticism. The indoor experiments, 
carried out in classroom, demonstrated the essential principles, 
and gave a knowledge of scientific process through contact with 
nature and natural environment. 

The influence of the movement thus begun spread to neigh- 
bouring parts, and established an interest which affected opinion 
in the Isles and touched not only the farming communities but 
also the professional classes. In 1888 Mr. Middleton conducted 
a successful evening class in agriculture at Harray, and his 
enthusiasm brought together not only youths but also men of 
mature age, who came from considerable distances in order to 
qualify for presentation at the Science and Art examinations. 

In the same year George Duthie, the headmaster of Birsay. 
took to the subject both in day and evening school. Unfor- 
tunately he had no garden, and the work more or less took the 
form of a lecture course illustrated by demonstrations and visits 
to neighbouring farms. 

In later years, from 1890 onwards, day and evening classes 
were conducted at Fmstown. Firth Public School, at Stenness 
and at Rendall by the late William M'Kay, the late Magnus 
S|>ence (author of “ Flora Orcadensis ” and “ Standing Stones 
of Stenness "), the late James Omond and Fred. S. Scott 
respectively, schoolmasters who possessed a love of rural life, and 
who were notable students of botany. 

liike Middleton, Omond experimented with cnips on a piece 
of ground adjacent to his little school, while S^nce and Scott 
toiled in the schoolhouse garden. Each was alive to the value 
of a correlation between oiitdiw and indoor work in a subject 
whicJi called for scientifii*. treatment, and the nature of the 
ex|x‘rinient8 attempted within the limits of a classroom reveals 
to what purpose and with what progresaivencss they laboured at 
a tunc when H.M. Inspectors of Schools in most parts of Scot- 
land based their adverse criticism of the subject of agriculture 
upon the. vicious practice of the schoolmasters who followed the 
narrow lines of a simple text-book. The scheme of indoor experi- 
ments carried on in Orkney is illuminating. It embraced fea- 
tures which to-day the teachers of lural science may regard as ^e 
exclusive &oice of modern education in the sphere of ^plied 
knowledge of rural industry. In it are embodied such sub-s^taons 
as germination, osmosis, transpiration, respiration, exwnination 
of plants grown on rich and on impoverished soil, &c. The 
direct study of these -and of collected specimens culled from the 
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fields imd from the wilds formed the basis ctf an ednoatkm not 
only in the affairs of rural industry, but also in science method. 

The movement in the Isles evoked criticism. Its nature and 
the fact that schoolmasters were responsible both for the innoV8> 
tion and for its progress among farming communities provoked 
among c^ain closes a type of criticism that was mildly adverse, 
but which resulted in nothing further than increased interest. 

The main controversy seems to have centred round the Science 
and Art evening classes, which were carried on with a view 
primarily to supplementing the incomes of the teachers, 
but which nevertheless proved of value to those engaged in 
farming. It was said that attention was too largely c.oncen- 
trated upon the gaining of certificates and of grants, with the 
result that where a syllabus was prescribed there was undue 
straining after a knowledge of the subject through one or other 
of the recognised text-books. The examiners for the Science and 
Art examinations were Professors Wrightson and Tanner, each 
of whom had produced a manual . These set the papers in alter- 
nate years, so it was thought important that a knowledge of what 
the year’s examiner had written upon the matter should he given. 

The criticism may have contained an clement of truth, but 
there is no gainsaying that the teaching was the best of its 
kind at a time when agriculture as a school subject was struggling 
under dilSiculties and against prejudices. I'he fact that criticism 
and newspaper correspondence were provoked among the farm- 
ing classes, and that scepticism prevailed among men of agricul- 
tural experience as to the efficacy of the instruction imparted by 
non-farmers, was sufficient to prove that at least the enterprise 
of the dominies had served to arouse a larger interest in rural 
matters. The fact that there were youths and men of mature 
age willing to undergo a course of twenty-eight lectures in the 
winter evenings, and to suffer the task of a written examination 
militated against the ha.sty opinions of the critics. The institu- 
tion of practical demonstrations, whether on a plot of ground or 
within the w'alls of the schoolroom, and the working of experi- 
ments closely related to farm occupations and rural life in general, 
had an uplifting influence ufion community life and interests. 

There is no doubt that the pioneers of the movement lived 
before their time, working tiiitler difficulties unknown at the 
present day. The work may have had its faults; it may have 
Wistled with points ni»on which the apt critic could hang an 
adverse opinion, but it was work worth the accomplishment, 
because it paved the way for later teaching, and laid a basis upon 
which to build the suiierstructure of the present-day teaching 
of agriculture. 
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The following article is taken from The International Review 
of Agriculture, May 1929. 

Vitemine and radiant energy are now recognised as important 
nutritional factors. The application of these newly discovered 
food accessories in poultry management has in 
years been tie subject of a quantity of 
experimental work mainly in America and 

Ifaaacemeat. England, and these investigations have proved 
the importance of ultra-violet light, and of at 
least three of the known vitamins, in poultry culture and their 
influence on the growth of the chick, egg production and on the 
hatching capacity of the egg. 

The value of direct sunlight in the prevention and cure of leg 
weakness in the growing chick has been fully demonstrated and 
is now an established fact. 


Ordinary window glass does not allow the passage of the bene- 
ficial rays, and since the price of the special non-filtering glass 
now available is high it has been found necessary to search for 
an inexpensive glass substitute which will transmit the essential 
rays. Kelhke and Kennard conducted experiments to test the 
efficiency of two types of glass substitute known as “ screen 
glass ” and “ fabric glass.” The former consists of a wire 
screen impregnated with a cellulose compound and the latter of 
a fabric dipped in a paraffin-like preparation. Five lots each of 
*21 White liCghorn chicks were confined in indoor pens. Lots 1 
and 2 served as controls and received no sunlight, whilst lots 3, 4 
and received 30 minutes’ daily exposure to direct sunlight, 
.sunlight thronch ‘‘ screen glas>j ” and sunlight through ‘‘ fabric 
glass ” respet'tively. Each of these groups received in all 64 
ex}K»sures equal to a total of '21 hours of sunlight. One half of 
the birds in the two ‘‘ no-sunlinht ” groups sliowed signs of leg 
weakness by the end of the fifth week, and by the ninth week all 
the individuals in these two lots were affected with varying 
degrees of leg weakness. No leg weakness was observe<l in the 
three exposed ” groups. E\|)erimont3 were also carried out to 
test the efficacy of light throttgh the glass substitutes in curing leg 
weakness. Ciiickens already affected with leg weakness were 
exiM)8od to sunlight transmitted by ” screen glass ” and ” fabric 
glass ” for 15 minutes and t(* ultra-violet rays from a quartz 
mercury vapour lamp for five minutes daily for four weeks. There 
resulted a general disappearance of leg wpakne.«8 in all three lots 
as well as in the control lot. which was exposed .to direct sunlight 
for 15 minutes daily. This experiment was conducted at a lati- 
tude of about 40"N. between March and May . 

The poultry man, however, is primarily concerned with ultrAa 
violet light in winter and early spring when the chicks are 
growing and the amount of sunshine is small and contains E 
smaller percentage of ultra-violet rays. Euasell and Masseng^le 
undertook experiments to test the efficacy of sunlight duriM 
January, February and early March in New Brunswick (lat. 40 
80’ N.). Four lots of fivo-dav old White Leghorn chicks were 
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fed on yellow corn with sodium chloride and unlimited sddmmed 
milk. Ijot 1 was placed in a specially constructed house covered 
with a glass substitute. Lots 2, 3 and 4 were housed in a base* 
ment laboratory. Lot 2 was exposed at a distance of 36 in. for 
16 minutes daily to the rays of a quartz mercury lamp, lot 3 was 
exposed similarly for 20 minutes daily and lot 4 received no 
treatment, The chicks were weighed individually each week and 
six selected for ash determination of the femur and humerus. It 
was found that winter sunlight at this latitude was effective in 
preventing leg weakness when transmitted by the glass substitute. 
Exposure to ultra-violet light from the artificial source was also 
found effective in preventing leg weakness, but the winter sun- 
light was slightly more effective in promoting bone formation. 

An earlier experiment by Hervey at the same latitude had 
seemed to show that winter sunlight was not sufficient without 
an additional source of vitamin D, but other features of his experi- 
ment indicate that another factor, probably a mineral deficiency , 
was limiting bone development in this case. 

Goodale’s irradiation of chicks with a mercury vapour lamp 
for exposures varying from five seconds to three hours daily’ 
showed that, whereas .30 seconds uas not adequate, one minute 
gave as good results as three hours. He also found that irradia- 
tion for about ten minutes twice weekly' gave nonnal growth, 
while less frequent treatment was inadequate. There were some 
indications that prolonged irradiation retarded growth. Exposure 
of the dry mash to a mercury lamp for ten minutes favoured 
growth, but was not sufficient to prevent leg weakness. 

Investigations have been carried out with fat-soluble vitamin 
P. At the Oaliforiiia Station it was shown that leg weakness 
could be effectively prevented in chicks not exposed to direct 
sunlight if they were fed on a mash containing 2 per cent, of 
salmon oil made from canner refuse, including the liver. 

Heuser and Noms earned out three tests with White Leghorn 
chicks to determine the vanation in the antirachitic properties 
of different brands of cod-liver oil. Seven brands were selected 
at random, two American and five Norwegian refined oils. The 
cod-liv'er oil was mixed in the feed in the proportion of 0’5 per 
cent, of the ration. Each trial was of eight w’coks’ duration, 
and the chicks w’ere confined without exposure to direct sunlight 
throughout each trial and were weighed individually weekly. It 
was found that different brands of cod-livcr oil vary significantly. 
Thus with plenty of calcium and phosphorus in the ration the 
amount of cod-liver oil necessary to protect against rickets 
depends upon the antirachitic potency of the oil and the amount 
of vitamin T) stored in the hcxly of the chick at time of liatchiiig. 

Different grades of cod-liver oil were also tested. One was an 
American refined cod-liver oil tested biologically, another was an 
untested American refined oil, another a Norwegian refined oil, 
ond the fourth a brow'n cod-liyer oil. These oils were fed at the 
rate of 02 per cent, in both grain and inasli. The results 
indicated that only tlie tested and brow'u cod-liver oils provided 
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tMHQc^Iete protection against rickets. Bethke tested idte 
anti^hitic preppies of various cod-liver meals on chicks kept 
in indoor pens without direct sunlight and found they also varied 
in ability to prevent leg weakstess. 

Fat-soluble vitamin A is known to be essential for growth 
and in the prevention of ophthalmia. Mitchell and Card found 
vitamin A of even greater importance for growing chicks than 
vitamin D. Twelve lots of chickens were fed on white corn, 
tankage, yeast, cottonseed oil and salt — a ration presumably low 
in the fat-solnble vitamins. Three of the lots received no other 
supplements, three received heated and aerated cod-liver oil 
(supplying 1) but not A), three received 5 per cent, of spinach 
(supplying A but little D), and three lots received untreated cod- 
liver oil (supplying both A and D). Four of the lots, one on 
each type of ration, were kept in a darkened room. Four similar 
lots were also kept in a darkened room, but received 15 minutes’ 
daily exposure to ultra-violet light. The other four lots were 
allowed free access to sunlight. Those birds receiving the rations 
deficient in vitamin A or in vitamins A and D died off rapidly, 
though those having access to sunlight lived longest. Mortality 
was low in the other six lots, but the birds not having access to 
sunlight developed deformed legs and feet and other symptoms of 
a vitamin 1) deficiency. Deaths from vitamin A deficiency 
occurred m most cases before ophthalmia developed. 

Hange, Carrick and Prange conducted testa nsing yellow' 
com as the source of vitamin A to determine the minimum 
amount required. It was fotnid that chicks fed with a vitamin 
A deficient ration begin to show the results in retarded growth 
at about four weeks of age. later develop diseased eyes and even- 
tually die. It appeared that ‘25 per cent, of jellow corn was 
sufficient to meet their needs up to ten weeks of age, but on 
account of the heavier weight at laying age of the lot receiving 
50 per cent, it was judged advisable to use that amount after 
ten weeks. .Ml chicks received ultra-violet radiation or direct 
sunlight throughout this experiment, and the high mortality in 
the control gronj) seems to show (hat vitamin A cannot be wholly 
replac-ed bv sunlight. 

Vitamin B, the substance which prevents development of the 
disease known as beriberi and appears to stimulate appetite, is 
found in milk, leaves, seeds, &c.. and in particulaily high con- 
centration in yeast. That yellow corn with a mineral supplement 
as a ration for growing chicks is deficient in vitamin B was shown 
by Mnssehl, Hill and Rosenbaum, but it do^ appear that there 
is a sufficiency in the mixed grain rations usually given. 
Hamilton, Card and Kick carried out some investigations in th^ 
connection. Dried yeast and dried alfalfa leaves were 
the vitamin supplements The basal ration coiisiated rf 60 pw 
cent, ground whole grains (maize, oats and wheat) and 20 pw 
cent, of other seed products (wheat bran and soybean oil meal) 
witik adequate protein, mineral and fat-soluble vitamin soj^le- 
ments. The dried veast was substituted for an equal percentage 

425 



TWd BDOOTgH OF AOBtOCMWa. fOoF.' 

of soyb^n oil meal and the alfalfa leaves for bran. It was found 
that the addition of yeast and alfalfa leaves did not appreciably 
improve the ration for outdoor-grown chicks, though there was 
an indication that yeast improved it slightly for chicks grown in 
the laboratory. 

Dougherty in similar experiments using dried yeast and semi- 
solid buttermilk as sources of additional vitamin B found that 
yeast stimulated the appetite of the growing chicks and conse- 
quently increased the rate of growth, but that the cost of the 
yeast more than offset any advantage gained. Buttermilk, on 
the other hand, proved a profitable growth-promoting addition to 
the ration. 

The anti-scorbutic vitamin C does not appear to be of import- 
ance m the development of chicks. 

Ultra-violet light or vitamins D and A and vitamin B have 
been found of equal importance for laying stock. With the 
object of throwing light on the causes of the comparative lack of 
success of the intensive system of poultry culture, Bobby carried 
out an experiment in 192G which seemed to indicate that the 
reason for the production of confined birds being much lower 
than that of birds treated in every way similarly except in the 
matter of range, was that the confined birds w'ere never exposed 
to direct sunlight. This suggested that the cause was a deficiency 
of vitamin D or A or both. He then carried out further experi- 
ments in which tw’o lots of pullets fed and treated alike were 
confined in houses similar except that one had an ordinary board 
and glass front and the other a specially coiistiucted wire netting 
front. To guard against inclement weather curtains wore fixed 
on the open-fronted house which could be drawn at night, and 
during such times in the day as bad weather demanded. After 
the experiment had been in progress for six months the pullets 
in the glass-fronted house were dinded into two lots, one of 
which received from then onwards 2 per cent, of cod-liver oil 
mixed with the grain ration. The variation between the pro- 
duction of the pens wras so marked as to leave no doubt as to its 
significance, and the results obtained by the addition of cod- 
liver oil indicate that the oil supplied just that deficiency which 
was preventing normal egg production in the confined pen, in 
other words a vitamin deficiency which does not occur when the 
birds are able to receive the direct rays of the sun. 

At the Wisconsin Experiment Station the influence on egg 
production of ultra-violet light from an artificial source was 
studied. Four lots of yearling Wliite Leghorn hens were fed 
without access to direct sunlight on a basal ration of mixed 
grains and minerals with unlimited skimmed milk. One lot 
received ten minutes’ exposure daily to ultra-violet light, and the 
basal ration of another lot was supplemented with five parts 
of dried pork liver. The experiment was started on January Ist, 
and by April 15th it was evident that egg production was much 
higher in the lot receiving the ultra-violet light treatment, and 
that all the other lots were suffering from rickets. After this 

426 



1929] TOmA-viOLEr uoht, etc. nr pous/nts uakaqbhbht. 

period one of the control lots received ten minutes’ exposure daily 
to ultra-violet light, and the ration containing pork liver was 
supplemented with cod-liver oil. This change resulted in a 
material increase in egg production. 

At the Missouri Station Kempster obtained similar results in 
two series of experiments. In the second the production of hens 
which were exposed to winter sunshine and of those given a 2 
per cent, supplement of cod-liver oil was increased by approxi- 
mately 100 per cent. Similarly at Ohio it was found that irra- 
diating pullets and the feeding of cod-liver oil doubled the egg 
production. 

At Ohio the effect of the different management of the hens 
on the eggs themselves was also studied. Increasing amounts 
of egg yolks were fed daily to rats receiving a vitamin A deficient 
ration, and the results showed that the eggs from pens receiving 
cod-liver oil and from those allowed access to sunlight were 
approximately five times as potent in aiding growth as the eggs 
from sunless pens on the basal ration. It was found also with 
rats on a vitamin D deficient ration that the antirachitic value of 
the eggs from the range pen was ten times and from the cod- 
liver oil pen five times as great as those from the sunless basal 
ration group. This result is interesting, as it indicates that the 
importance of ultra-violet light and cod-liver oil is not only in 
increasing production, but probably also in increasing the value 
of the eggs as a human food. 

All these experiments showing the beneficial effects of ultra- 
violet radiation and cod-liver oil treatment on egg production 
apply to confined birds, and emphasise the fact that it is the 
supply of vitamins D and A that is essential. Mercer and Tozer’s 
experiment on birds possessing in the winter months (even m 
England at lat. 52° approximately) free access to open air, sun- 
light and green food showed conclusively that where birds can 
be kept under open-air conditions with proper rations (2 oz. 
mixed meal, 1 oz. wheat and 1 oz. crushed maize per day -I- 
cabhage was used), including plenty of green stuff, no benefit 
with regard to production is obtained by feeding cod-liver oil or 
by irradiating either birds or food. 

Various experiments have been carried out to determine the 
influence of ultra-violet light and cod-liver oil on breeding stock. 
Halpin reports that eggs from hens confined in pens where the 
windows were kept closed and no additional vitamin-producing 
treatment provided soon became practically unhatchable. 
Kempster found that sunshine produced in one experiment an 
increase of 90 per cent, and that cod-liver oil gave an increase 
of 30 per cent, in hatching. * 

On the other hand, in an earlier experiment Kempster found 
that the hatching of eggs from hens receiving cod-liver oil was no 
better than that of those from the confined control pens. And 
at the Ohio Station, though irradiation of pullets caused a marked 
increase in the hatching of the eggs, cod-liver oil exerted no bene- 
ficial effect. Goodale also obtained additional proof of the bad 
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bxlcbiiig of <^8 from beas receiving sunlight flltefed through 
glass and the small improvement with cod4iv«r cdl or pigs’ liver. 
These results seem to indicate that, though ood-liveir oil will 
r^lace the influence of sunlight on egg production, radiation in 
some form is required for breeding st^. As a matter of fact 
some ex{»riments of Carrick indicate that at any rate the 
antirachitic quality of cod*liver oil is itself some form of direct 
radiant energy, since it may be transmitted through “ P 3 n'ex ” 
flasks; but though this is of great theoretic interest it seems 
unlikely to become of practical use. 

The mfluence on hatching of the irradiation of the eggs 
th^selves has been investigated by several workers. At the 
Wisconsin Experiment Station it was found that exposure of 
eggs to ultra-violet radiation for from 1-40 minutes had no effect 
on their hatching, and the investigators concluded that the rays 
did not penetrate the shell. Dr. Fronda exposed ducks’ eggs for 
20 minutes daily for the first 14 days of incubation to the direct 
rays of the sun in the Philippine Islands and obtained a hatch 
of 17 per cent, in one experiment and as much as 30 per 
cent, in another in excess of the control. But the previous 
history of the eggs does not appear to have been taken 
into consideration, and, since it has been shown that the 
insolation of the hen affects the vitamin content of the 
egg, in the face of the Wisconsin experiments it cannot 
be taken as proved that direct irradiation of eggs influences their 
hatching. 

The results of all these investigations are consistent in show- 
ing the importance of sunlight for the growing chick and for 
laying birds. But the proof of the possibility of applying sun- 
shine substitutes is of even more interest in modern poultry 
jnanageraent, in view of its two main problems, viz. the winter 
production of eggs, involving the winter rearing of chick-*, and 
the keeping of a large head of laying stock upon a limited area 
of ground so as to ensure proximity to the good markets of an 
industrial centre. The winter confinement of laying stock and 
their total confinement, generally spoken of as Intensive Poultry 
Culture, have not in the past met with unqualified success. It 
seems to be proved, however, that the main trouble was the 
vitamin D and A deficiency caused in the confined birds by their 
deprivation of ultra-violet rays, and that the beneficial effects of 
these rays may be equally well produced in confined chicks and 
laying stock by feeding 2 per cent, of good quality cod-liver oil, 
in addition to a mixed and balanced ration. In the case of con- 
fined birds required for breeding, however, it seems as though 
fod-liver oil were insufiBcient, and that additional radiant energy, 
must be supplied by direct sunlight or by, artificial ultra-violet 
irradiation. 
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Craib stone. 

Grasses and Clovers, 1929* Bed Clovers . — ^About 160 samples 
of red clover from different parts of England and from other 

HotMf countries were sown in short rows, and were 

Agrknl^ml included in turn as part of the same seed 

OoUeges mixture in the field. Despite the compara- 
tively severe winter, no plants in the row trial 
were thrown out by the frost. This is interesting, as in the 
previous winter a large number of plants of the broad-leaved 
type from foreign countries was thrown out, in some cases as 
much as 1| inches. The reason is that during the past winter 
the ground was covered with snow during the hardest period. 

Among late-flowering samples, ] of English (out of 23), 2 of 
Montgomery (out of 21), 3 of Swedish (out of 9), turned out to 
be of the broad-leaved type. Ten samples of Cornish Marl, 1 of 
Danish (Hersnap), and 1 Norwegian Were late-flowering, while 
7 samples of American Mammoth were late-flowering, 2 were 
intermediate and 1 broad-leaved. One sample from Russia (Ural) 
was very similar to the Swedish late-flowering. Other 8 samples 
of Russian and 9 samples of Polish were broad-leaved. 

It is interesting that a hare that visited the plots in late 
spring ate the plants of foreign broad-leaved, but in no case did 
it touch the English or any of the late-flowrering rows. The 
foreign clovers were much less vigorous than the Enghsh. 

In the field, as in many former trials, the plants in the plots 
seeded with foreign samples of broad-leaved — American, (Chilian, 
French, Polish and Russian — were generally much scantier and 
less vigorous than the English samples. 

In plots sown in 1927 there was a fair amount of late-flowering 
present, whereas there were practically no plants of broad-leaved. 

In a rotation experiment part of the grain crop (barley) had 
been sown in 1928 after potatoes and part after turnips, the 
same grass seed mixture having been sown in both cases. The 
barley crop was much poorer after the potato crop, with the 
result that there was much more red clover in the succeeding 
grass crop. Plots of the grass were cut on 1st June this year, 
and the following weights were obtained in one plot where a 
complete artificial manure had been used : — 



W^EioHT OF Green Crop Irt June. | 

Previous Crop. 


Cwt. per acre. 



Graae. 

Clover. 

Total. 

Barley after turnii»a 

65 

20 

85 

Do. potatoes 

56 

76 

1 

182 


White Clovers . — ^About 20 (rf the plots sown in 1924 with seeds 
sold as wild white clover were preserved in order to study 
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their nature, comparative vigour and longevity. Seven of the 
samples are still very vigorous, six are very poor, many of the 
plants having died out, while in one plot there is not a single 
plant left. The others are intermediate. 

In 1925 seed was saved from the above plots and sown in 

1926. The results show that in the seven cases where the first 
sowing was good the once grown was also good, and that in the 
six poor cases the once grown was also very poor. These results 
indicate that cultivated seed of wild white clover is likely to 
produce vigorous plants if seed of true wild white is sown. 
Chemical tests were made of all the above samples, and in 
every case where a good result was obtained the seed had given 
a strong reaction, while all the poor samples gave either a weak 
or a negative reaction. 

A considerable number of samples from many English coun- 
ties was sown in 1927 and 1928 in rows alone and in turn as 
part of a seed mixture in the field. It will be sufiBcient to state 
in the meantime that in the rows there were considerable dif- 
ferences. While many samples, both of Kent and other coun- 
ties, are vigorous, other samples have varying proportions of 
ordinary white present. For example, in two cases of Kent 
seed sold as wild white clover all the plants appear to be ordinary 
white, while in the case of two samples from Northampton one 
sample is as good as one could wish, while the other, in addition 
to containing some alsike clover, is mainly ordinary white. The 
name of the county is not sufficient to indicate the value of a 
sample. Each must be considered on its merits. 

Many samples of New Zealand wild white clovers are also 
being tried. When sown in rows these usually show consider- 
able vigour, especially during the first two seasons, but they show 
much less prominently in the field. In no case where the same 
amount of seed had been sown was the New Zealand wild white 
as vigorous or as well spread as from good English seed. The 
samples that gave the strongest chemical reaction have done 
best in the field, and those tliat gave a very weak reaction are 
very poor. 

Previous trials had show n that ordinaiy w'hite clover (English 
and Polish) was of little or no value in the field. As many 
farmers still include it in their mixtures, it was included in two 
plots, at the rates of 2 lb. and 5 lb. per acre respectively, a plot 
with wild white being sown between them. While this plot was 
thick with clover, there was hardly a plant in either of the other 
two plots. 

Twelve samples of American wild white clover were sown in 

1927, but all were much less vigorous than English seed. 

Grasses . — An interesting feature in the hay crop was the 

comparatively large amount of timothy present, especially in plots 
where small quantities of perennial ryegrass were included. 
Two plots were seeded with 12 lb. cocksfoot, 6 lb. timothy, 3^ lb. 
red clovers, 1 lb. alsike, and J lb. wild white. One of the plots 
(B) got m addition 19 J lb. perennial ryegrass. Samples of the 
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hay and aftermath were separated into the different ingredients 
and the following are the weights of each : — 



A. 

B. 1 








' 




Hay. 

Aftermath 

Hay. 

Aftermath 


(green). 

(green). 


cwt 

cwt 

cwt. 

cwt 

Perennial Ryegrass 



84*6 

4*4 

Cocksfoot 

8-4 

4*8 

0*9 

0*8 

Timothy 

28*8 

7*7 

8*9 

1*9 

Clovers 

19-1 


19*9 

50*0 

Weeds 

1*0 

... 

1*0 


Total ... 

52-8 

70*5 

60*3 

67 1 


This is a remarkable result and shows very clearly why 
some farmers have difficulty in getting cocksfoot and timothy 
to grow. 

As in former trials, where 13 lb. Italian ryegrass were substi- 
tuted for 13 lb. perennial ryegrass in a mixture with 8 lb. cocks- 
foot, 4 lb. timothy and 5 lb. clovers, the yield of hay was reduced, 
the weights of each ingredient present being : — 



CWI. rJ£K ACRE. 1 


Perennial 

Ryegraas 

Italian 

Ryegrass 

Cocksfoot. 

Timothy. 

Clovers. 

Weeds. 

Total. 

With Italian 
Ryegrass 


30*3 

1*3 

2*9 

13*3 

0*3 

48*1 

,, Perennial 
Ryogiuss 

1 22-4 

1 


2-2 

7*3 

2.5*0 

0*4 

67 3 


In the aftermath the weights (green) were ; — 


Perennial 

Ryegrass. 

Italian , 

' Ryegrass. 

■ , ■ ■ ■ ■ ■ 1- 

Cocksfoot 

Timothy. 

Clovers. 

. 

Total. 

cwt. 

cwi. 

cwt. 

cwt. 

cwt 

cwt. 

... 

, 24 0 

2*3 

4*9 I 

47*2 

75 

6*0 

... 1 

' I 

4*7 

1-4 

60 0 

75 


The cows ate the plot with Italian first, again indicating that 
Italian ryegrass is better suited for pasture purposes than for hay 
production, especially as when eaten down at the beginning of^ 
the season it has not the same adverse effect on red clovers* 
and other grasses. 

In order to demonstrate the value of the late-flowering leafy 
strains of grasses, different samples of perennial ryegrass, cocks- 
foot and timothy were sown and plants of each w'ere transplanted 
in the spring. 

Four samples of Aberdeenshire, 2 Irish, 2 Ayrshire, and 3 
English perennial ryegrasses were all somewhat similar and pro- 
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duoed A oonsiderable number trf stalks early in the season ; they 
were slow in forming aftermath, a few plants producing none. 

Eight samjdes sold as evergreen or wild were tried. Two 
were similar to the eiply-flowering group, 3 were distinctly late 
in flowerii^, produced fewer stalks and formed very thick after- 
math, while other 3 were intermediate. One sample from 
Sweden was early-flowering while another was intermediate. 
Jaedersk, of Norwegian origin, and Lundbeck, of Danish, were 
very similar and both very early flowering, and appeared as 
if they would be better suited for hay than for pasture. 

In the case of timothy a local selection was both taller and 
much leafier than either American or Scots. Scots was more 
vigorous and leafy than American. 

Danish cocksfoot was outstanding in being early in flowering 
and having a comparatively small proportion of leaves. German 
was only slightly better. New Zealand, Swedish, English and a 
home selected sample were all later in flowering and produced 
considerably more leaves. 

In the hay field this year where the above samples had been 
sown last year the differences were quite as distinct. 

Several grasses and clovers were sown alone in 1928 in plots 
in the field. Each plot was divided into three parts. One part 
got a dressing of 1 cwt. sulphate of ammonia per acre in March. 
It was cut in the beginning of May, June and July, and got 
another cwt. of sulphate of ammonia after each cutting. A 
final cutting was made on 2flth August. The second part was 
cut on the same dates but got no sulphate of ammonia, while 
the third part also got no sulphate of ammonia and was cut in 
the beginning of July and on 20th August. 

The following are the weights obtained : — 



Cwt. per acre ((3 keen Weight). | 


May. 

June. 

July. 

Aug. 

Total 

Perevnial llycgraas — 






With sulphate of ammonia, 4 cuts 

25 

57 

28 

31 

141 

Without sulphate of ammonia, 4 outs 

12 

83 

6 

8 

59 

1)0 do 2 cuts 


... 

103 

4 

107 

Cocksfoot — 






With sulphate of ammonia, 4 cuts 

12 

80 

52 

25 

119 

Without sulphate of ammonia, 4 cuts 

2 

10 

25 

9 

46 

Do. do. 2 cuts 



67 

9 

76 

Italian Ryegrass— 






With sulphate of ammonia, 4 cuts 

48 

4$ 

76 

85 

202 

Without sulphate of ammonia, 4 cuts 

18 

20 

82 

2i 

94 

Do. do 2 cuts 


... 

111 

20 

131 

Tinvoihy — 






With sulphate of ammonia, 4 cuts j 

9 

32 

46 

24 

111 

Without sulphate of ammonia, 4 outs 

8 

18 

15 

7 ' 

38 

Do. do. 2 outs 

... 


70 

5 

75 

Broad-leaoed Bed Closer— 






With sulphate of atnmonia, 3 cuts ... 

... 

82 

66 

28 

176 

Without snlphaU oi ammonia, 8 cuts 

... 

51 

64 

68 

183 

Do. 4o. Seats 

... 


240 

92 

832 
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OwT. PJSR ACR» {Gr*»n Weight), j 

1 

1 

f 


June. 


Ang. 

total 

With suipliate of ammonia, 8 cuts 

... 

79 

79 

68 

226 

Without sulphate of ammonia, 8 cuts 


74 

76 


235 

Do. do 2 cuts 


... 

m 

58 

321 

tP'hite Clover-^ 






With sulphate of ammonia, 8 cnts 


48 

94 

43 


Without sulpliats of ammonia, 8 cuts 


24 

72 

66 

162 

Do. do. 2 cuts 

•• ; 


165 

65 



It will be seen that the efifect of the sulphate of ammonia 
has been fully to double the amount of all the grasses. In the 
case of the clovers, however, the result is entirely different. 

In May there was nothing to cut on any of the plots. In June 
there was an increase due to the sulphate of ammonia. In July 
they were about the same, while in August the plots without 
sulphate of ammonia were considerably better in all cases. 

The sulphate of an^monia encouraged the annual meadow- 
grass in all the clover plots, and at the present time there is a 
considerable amount present in these parts, while there is hardly 
any in the parts where it was not applied. 

Another interesting feature in the grass plots is that while the 
sole in the plots cut monthly where no sulphate of ammonia was 
applied is thick with natural white clover, on the plots where 
sulphate of ammonia W'as applied the natural white clover is not 
seen. In the plots cut twice some natural white clover is begin- 
ning to come in. 


The Journal of the National Institute of Agricultural Botany, 
vol. II, No. 2, 1929. — Besides the usual reports on the behaviour 
. under trial in plots at different centres of 

Beviews. autumn and spring sown wheats, autumn and 

spring sown oats and barleys, and the awards of the Medal 
Committee and the decisions of the Synonym Committee in the 
case of potatoes, this issue of the Journal of the National 
Institute of Agricultural Botany has articles of special interest 
on the “ Qualities for Bread-making Purposes of Wheats from 
the 1924-27 Trials the “ Effects of Intensive Manuring on 
Two Varieties of Wheat ” ; and “ Cereal Crops in Essex, 
1926-27.” 

In the first of these, details are given of the elaboratg 
method adopted to arrive at a reliable judgment in respect 
of quality of wheat from the bread-maker’s point of view, 
and tables are given showing the relative merits of seven 
varieties grown at from four to six centres in three successive 
years. One remarkable featuie of this comparison is the con- 
clusion that ” Dealing with the wheats now under review, grown 
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at the places and on the soils specihed in the three years 1925, 
1926, and 1927, we find no appreciable differences in quality 
for bread>making purposes due to differences in environment 
provided that the precautions stated in paragraph 2 (gr) are 
observed by the millers and bakers concerned.” These pre- 
cautions appear to relate to the inclusion in the blended wheats, 
of which the flour is to be made, of a sufficient proportion of free- 
gassing varieties so that the dough may be thoroughly inflated. 
Of the seven varieties tested Yeoman II was placed highest. 

The second of the special articles deals with the effects 
of intensive manuring on the two varieties Yeoman II and 
Squarehead’s Master, and the conclusion is reached that given 
typical wheat land and a suitable variety, judicious expenffiture 
on manures for wheat is a profitable investment even at the 
present low grain values. This conclusion is given merely from 
two seasons’ work at a single centre and with two varieties only. 

The article on Cereal Crops in Essex in 1926-27 describes 
a survey made by means of returns sent in by farmers all over the 
county, relating to acreage, varieties grown, seed rate, time of 
sowing, yields, and prices. The returns represented 3-91 per 
cent, of the total area of oats, 5 per cent, of the total area of 
barley, and 4-52 per cent, of the total area of wheat, and were 
from practically every parish in the county. The records made 
from these returns give an interesting picture of the distribution 
of the different varieties ot cereals, and some indication of the 
best to grow under similar conditions of soil and climate. This 
method of investigating farming conditions in a particular area 
might be usefully extended, and, carried out year by year as 
carefully and methodically as this Essex investigation, it would 
by and bj"^ produce a collection of statistical data of great 
importance. 

Both in form and matter the Jounial is an admirable record 
of much good work. 

The Journal of the Orkney Agricultural Discussion Society, 
1929, Vol. IV, Is. net. — This, the fourth volume of the Journal, 
is quite an imposing production in size, appearance and contents. 
Many a more pretentious association would be justifiably proud 
of a similar production, wide as it is in the general interest of its 
papers, and yet notably personal and direct in its appeal to the 
Orcadian farmer. 

The variety of the menu pnmded may be instanced by noting 
that it includes articles on ” Impressions of Canada,” by Sir 
Eobert Hamilton; ‘‘ Sheep-Farming in Orkney,” by E. Scarth; 
” Marketing of Live Stock and Meat,” by Mr. T. G. Henderson 
of the Scottish Agricultural Organisation Society; “Bee- 
keeping ” ; “ Securing of Hay and Cereal Crops ” ; “ Mechanical 
Treatment of Grass Land ” ; “ Care of Pann Implements ” ; 
“ Income Tax ” ; “ Advertising in Agriculture ” ; “ Agricultural 
Valuations,” and “ Horticulture in Orkney.” Divergent views 
are given in reports of debates on “ Country v. Town Life ” | 
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“ The ProfitableneBs of Exhibiting at Agricultural Shows ” ; and 
“ Theory and Practice.” 

The Society and its energetic secretary, Mr. H. H. Corner, 
are to be con^atulated, both on their highly useful and stimu- 
lating proceedings as an agricultural force in the Orkneys, and 
on the excellence of the permanent record they have made in this 
Journal. 

A most praiseworthy action of the Association in conjunction 
with the Orkney and Shetland Association is the encouragement 
given by them to the study of Natural Science by pupils under 
fourteen years of age attending any rural school in Orkney. The 
examination was held on a prepared syllabus of study, and the 
papers are stated to have reached a high standard. This effort 
to promote interest in science on the part of young people in 
country surroundings is worthy of imitation. 

The Crop-Grotoer’s Companion. J. Porter. Gurney and 
Jackson, London : Ss. 6d. net. — ^The title of this book is some- 
what misleading, for while it contains a great deal of miscel- 
laneous information on matters connected with cultivation and 
manuring, aclual details relating to crops are not a special feature. 
Indeed the main farm crops are treated in a very summary way, 
and the ordinary crop-grower is hardly likely to make a com- 
panion of the book. It does contain much useful general infor- 
mation on miscellaneous subjects, ranging from alchemy and 
chemistry, geology and physics, to entomology, mycology and 
arithmetic, but it is more a collection of material for reference 
than a text-book for systematic study. The sections relating to 
pastures and meadow-land are perhaps the most satisfactory. 

Fiitterinq dcr Hausticre. by Professor Nils Hansson. Trans- 
lated into German by Dr. Franz von Meissner. (Theodor 
Steinkopff, Dresden, 1929). — The new German edition of 
“ Husdjurens ITtfodring ” will he welcomed by those admirers 
of J’rofessor Hansson’s work who can read German better than 
Swedi.sh. In 263 pages this book covers the whole subject of 
animal nutrition — ^general principles, feeding stuffs and foddering 
of cattle. Considerable space is devoted to vitamins and the 
mineral requirements of cattle get some attention, there being 
a special table also showing the acidity or alkalinity of the ash 
of feeding stuffs. The chapter on the production values of 
feeding stuffs covers starch equivalents for fattening cattle, 
fodder units for milch cows, barley values for fattening pigs, 
relative values of feeding stuffs for horses and nett energy values. 
In the fattening of oxen 1 kg. fodder unit is equal to 1’65 thern^ 
or 0-7 kg. of starch equivalent. These figiues enable us to com- 
pare the Hansson, Armsby and Kellner feeding standards. 
In the last section of the book feeding standards for all 
classes of cattle are given and specimen rations. A special sec- 
tion deals with the feeding of poultry. Finally there are tables 
of feeding stuffs and feeding standards. In the preface Dr. 
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WiegnM of Zurich tella iw that the value of Professor Hansson^s 
work is recognised in Germany, and that the University of 
Bostock awarded him an honorary doctor’s degree in 1925. 

A fair idea of the scope of this book can be obtained from 
notes which have appeared in this Jotienal. In October 1920 
a method of calculating the fodder unit value of foods for cows 
is given together with feeding standards. In April 1921 the 
values of feeding stuffs for pigs and horses are given and feeding 
standards. In January 1923 feeding standards for ewes are 
given. In October 1923 the relation between therms, starch 
equivalents and fodder units is discussed. Swedish pasture-con- 
trol experiments are reported April 1924, and in January 1925 
the best amount of roots for cows and the concentration factor in 
rationing. 


Bblgtum will celebrate in 1930 the centenary of her founda- 
tion as an independent kingdom by holding International Ex- 
. B 1 hibitions at Antwerp and Li(5ge. In connec- 
with these exhibitions there will be several 
* ‘ meetings of special interest to women. One 

of these is the Fourth International Congress on Family IJfe 
and Education, with reference particularly to rural family life. 
This Congress will take place at Lit^ge, and the date at present 
fixed is 4th to 7th August 3930, Further particulars may be 
obtained from Mile de Yuyst, 22 Avenue de F'^'ser, Brussels. 

There will also be held at Antwerj) an International Congress 
of Women’s Rural Organisations. Women’s Rural Institutes 
have made remarkable progress in Scotland during the last 
twelve years, and similar organisations have been growing 
rapidly in other countries. Great Britain has now over 4,300 
Women’s Institutes, Belgium has 950 “ cercles de fermi6rea,” 
and prosperous movements of the same kind exist in Canada, 
Australia, the United States, Poland, Czecho-Slovakia and 
Japan. It is rouglily estimated that there are in the world 
24,000 such bodies, with over a million members. It is hoped 
that complete statistics will be obtained in connection with the 
forthcoming Congress, further particulars of which may be 
obtained from Mile Etien, 6 rue Tasson-Ruel, Brussels. 


Scotch Beef . — This Act, the provisions of which were 
described in the Journal for October 1928. confers upon the 
Department of Agriculture for Scotland the 
Agriciiltural power to make regulations prescribing “ grade 
designations ” to indicate the quality of any 
*^ct 1928 ' of Scottish agricultural or horticultural 

’ produce, and a “ grade designation mark ” 

(National Mark) which, in conjunction with alternative words, 
will represent such “ grade designations,” So far the Depart- 
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ment have applied the provisions of the Act to eggs and tomatoes 
produced in Gotland, particulars of the relative statutory regula- 
Horn being given in the Jotonal for July 1929, 

In co-operation with a committee of representatives of slaugh- 
terers in Aberdeen and district the Department have now cofn- 
pleted arrangements for the inauguration of an experiment in 
the grading and marking of Scotch beef, and have made the 
Agricultural Produce (Grading and Marking) (Beef) (Scotland) 
Regulations, J929, prescribing grade designations C* Select ” 
and ** Prime ’*) to indicate the quality of the carcases of cattle 
killed in Scotland. The quality indicated by these grade desig- 
nations is defined in the Regulations as follows : — 

“ Select .'* — A steer or maiden heifer beef carcase having 
excellent conformation, finish and quality, which are broadly 
indicated by the following characteristics. 

The carcase should be relatively short and stocky and 
heavily and uniformly fleshed. Rounds, loins and ribs 
* should be extremely well developed and rounded. Chucks 
and plates should be unusually thick, compact and heavily 
fleshed. The neck should be very short and plump ; shanks 
short and exceptionally well muscled. The superior mus- 
cular development of the round, extending well down to- 
wards the luxjk joint, should yield much beyond the average 
proportion of flesh in that cut. The spinal processes of the 
(‘hine bones should terminate in fresh pinkish wdiite car- 
tilages. The same should be true of the breast bones. 

The finish should be ideal, fat being neither excessive 
nor deficient. The exterior surface of the carcase, including 
shanks and neck, should bo entirely covered wnth smooth fat 
that is not excessively thick or w^asty at any point, the 
greatest breadth, which should not exceed three-quarter 
inch, being over the loins and ribs ; tfie interior walls should 
be well-covered. Cod fat, or, in the case of a maiden heifer, 
udder fat, and kidney, aitch and other interior fats should 
be abundant, but not excessive, also firm and ripe. 

The flesh should be firm, velvety, very finely grained and 
of a liglit rosy or cherry red colour, and in the thi(‘ker (*uts 
should possess an abundance of marbling. 

“ Prime ,** — A steer or maiden heifer beef carcase having 
good conformation, finish and quality, w^hich are broadly 
indicated by the following characteristics and are, in all 
respects, somewhat above the average. 

Rounds should be reasonably thick and heavily muscled ; 
loins and ribs should be moderately full and plump. Chucks 
and plates should be broad and moderately thick. The nffck 
should be moderately short and thick. 

The fat covering should extend well over most of the 
’ exterior surfac^e, and generally be firm and smooth, but may 
be somew’hat patchy, especially over the rumps, loins, ribs 
and shoulders. The neck and low’er part of the rounds, 
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shoulders and shanks generally may have little fat covering. 
Cod fat, or in the case of a maiden heifer, udder fat, and 
kidney, aitch and other interior fats may be either in 
moderate supply or somewhat excessive. Interior walls of 
the fore-quarters may be only partially covered. Usually 
the fat should be firm, brittle and reasonably white, but 
may have a slightly higher colour. 

The flesh generally should be moderately firm, the colour 
ranging from a light cherry red to a slightly darker red. 
The “ eye ” of the rib and loin should be above the average 
in thickness. Some marbling should be present in the 
thicker cuts. 

The regulations also prescribe “ grade designation marks ” 
consisting of the words “ Select Scotch Killed ” or “ Prime 
Scotch Killed,” which, together with a map of Scotland inside 
a circle flanked by a large ‘‘ S ” or ‘‘ P,” will represent the 
“ grade designations ” ‘‘ Select ” and ‘‘ Prime ” respectively. 

The Department propose, as an experiment, to appoint official 
graders who will attend at the slaughterhouses at Aberdeen and 
other centres in that neighbourhood for the purpose of grading 
and marking beef carcases prior to despatch to Smithfield market. 
The scheme is a voluntary one, and slaughterers, dealers and 
others in that vicinity who may be desirous of avaihng themselves 
of the opportunity of having their supplies graded and marked by 
an expert, who will have first-hand knowledge of the London 
market, are being invited to communicate with the Departhient 
in the matter. 


The Department of Agriculture for Scotland inaugurated this 
year a scheme for the inspection and certification of stocks of 
black currant bushes grown :n Scotland and 
intended for sale. A press notice was issued 
on 1st May last and a memorandum explana- 
tory of the scheme was sent to trade associa- 
tions and growers. 

Fees on the following scale were charged in respect of inspec- 
tions undertaken by the Department : — 


Inspection and 
Certification of 
Black Currant 
Bushes, 1929. 


For any number of bushes — 


Not exceedin 

g 5 ,00f) 


. ... ... 

£1 


Exceeding 

5,000 but 

not ex( 

•ceding 10,000 

£1, 

lOs. 

Do. 

10,000 

do. 

20,000 

£2 


Do. 

20,000 

do. 

40,000 

£2, 

lOs. 

Do. 

40,000 

do. 

60,000 

£3 


Do. 

60,000 

do. 

100,000 

£3, 

lOs. 


An additional lOs. for every 50,000 or part of 50,000 
bushes in excess of 100,000. 


Inspections have now been completed in respect of the appli- 
cations received. In all approximately 187.500 bushes w’ere in- 
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speoted, for 87,481 of which certihcates were issued. Certifica- 
tion of bushes followed the group classification adopted by the 
feast Mailing Besearch Station, viz. : — ^I, French; II, Boskoop 
Cliant; III, Victoria or Goliath; and TV, Baldwin. 

The certificates issued as a result of the inspections relate 
solely to the purity of the stocks and their apparent freeddm 
from reversion, and are not to be regarded as guarantees of 
complete freedom from disease. Care was taken, however, not 
to certify stocks which were found to be obviously unhealthy 
or lacking in vigoui*. Certificates are valid only up to 30th 
April 1930, and growers to whom they have been issued have 
given undertakings that they will be used only in connection 
with the bushes actually inspected and certified by inspectors of 
the Department. 


The seventh volume of the Guide, dealing with statistical 
publications issued during the year 1928 by Govermnent Depart- 
ments in Great Britain and Northern Ireland, 
recently been issued. The Guide consists 
elaborate subject index cover- 
ing statistical matter of all kinds, and a 
numbered list of publications arranged under the names of the 
Departments responsible for them. The serial number of each 
publication is given under the appropriate heads and sub-heads 
of the subject index, which itself contains a large number of cross 
references. Thus the sources of information on any subject 
can be rapidly ascertained. Copies may be obtained from H.M. 
Stationerj Office, 120 George St., Edinburgh, either directly or 
through any bookseller, price Is.,’ or by post Is. 4d. 


The rrehminary Statement of the Agricultural Eeturns taken 
in Scotland on 4th June 1929 shows that the total area under 
crops and grass amounts to 4,660,000 acres, 
comprising 3,112,000 acres of arable land and 
Betunis, . 1 54 ^ Ooy acres under permanent grass. The 

total acreage is the smallest recorded .since 1876, while the area of 
arable land is the smallest recorded since the Beturns were first 
taken in 1866, being less than in 1928 by 21 ,000. acres. The area 
under permanent grass has, however, increased by 16,000 acres, 
and the diminution in the total area under crops and grasses 
thus 5,000 acres. 

The area under rotation grasses and clover, 1.499,0i)0 acres, 
has decreased by 8,000 acres, while the area under other specified 
crops is 13,500 acres less than in the preceding year. 

The total decrease is mainly accounted for bv wheat, barley, 
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Uruips and swedes, sugar beet, rape and vetches, tares, ftc., 
jadueh cKnubined show a diminution of 20,900 acres. Oats, 
mixed grain and potatoes show increases, amounting in all to 
7,400 acres. 

The area under wheat, 63,000 swares, is less than in 1928 by 

6.000 acres; that under barley, 104,000 acres, is the smallest 
ever recorded, and is less by 8,000 acres than that of last year, 
while that under oats, 884,000 acres, is 6,000 acres more than 
in 1828. The area under turnips and swedes shows a decrease 
of 4,000 acres, while that under potatoes is 145,000 acres as com- 
pared with 144,000 acres in 1928. Sugar beet, with an area of 

1.000 acres, shows a decrease of 1,300 acres, or 56‘5 per cent., as 
compared with last year’s area of 2,300 acres. Eye, beans, peas, 
mangolds, cabbage, small fruit and the area under bare fallow 
are unchanged. Minor crops for which returns are made, but 
which are not separately shown in the accompanying table, all 
show slight increases in area. 

Of the area under permanent grass, 178.000 acres were cut 
for hay and 1,375,000 acres were grazed, ■while of the area under 
rotation grasses and clover, 406,000 acres were cut for hay and 
1,093,(XX) acres were grazed. The areas under permanent grass 
for mowing and under rotation grass for mowing •w'ere greater 
than in 1928 by 7,000 and 5,(K)0 acres respectively ; the total area 
cut for hay is thus increased by 12,000 acres. 

The live stock returns show that horses, sheep and pigs have 
all diminished in number, while cattle have slightly increased. 

Horses used for agricultural purposes, numbering 124,300, are 
fewer by 1,600, the total being the smallest on record. Unbroken 
horses of one year and above are fewer by .500, or 3'1 per cent., 
but foals ‘show an irxToase of 100, or 18 per cent. The decrease 
in horses of all kinds is 2,4(X), or 1’4 per cent. 

The total number of cattle. 1,224,300, shows an increase of 
10,500, or 0*9 per cent. The number of cows in calf but not in 
milk, heifers in calf, bulls being used for service, and calves are 
all less than in 1928, but the remaining classes show increases. 
Cows in calf but not in milk and heifers in calf are few'er by 1,800 
and 700 respectively, while cows in calf show a small increase. 
Bulls being used for service are less tlian in 1928 by 100, and 
calves by 7,400, while both classes of feeding cattle (yearlings 
and two years and above) show increase's of 7,8(X) and 11,900 
respectively. 

Ewes, which number 3,245,900, are below the record figure 
of 1928 by 29,300. The total of lambs, 3,188,400, is less than 
in 1928 by 28,9(X), and that of other sheep one year and above 
by 23,700, but rams have increased by 900. The total number of 
sheep, 7,497,700, shows a decrease of 81,000, or IT per cent., 
as compared with the total in the preceding year. 

Pigs, which total 159,700, show a decrease of 35,80(), or 18-3 
per cent. The number of sows is less than in 1928 by 4,300, and 
that of boars by 300, while other pigs show a decrease of 31,200, 
or 18*3 per cent. 
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AGRICULTURAL RETURNS FOR SCOTLAND, 1929. 

PinuHiir4RT Statbmhmt for 1929, compiled front the Beturns collected on 4Vi| done 
aud oomparUon vlth 1928, The figures for 1929 are subject to revision. 

CROPS AND GRASS. 


Distribution. 

1929. 

1928. 

Total Aeka (excluding Water) . . 

Acres 

19.869,401 

Acres, 

19,069,408 

Total Acreage under all Ceops and 
Gram (e) 

4,660,000 

4,665,000 



LIVE STOCK. 


Homs used for Agricultural purposes 
(including Mare^ for Breeding) .. 
Unbroken Horses ) r\ j 




Total 
Other Horses 


Total os Horsbs 


Nc , 

AV. 

No . 

Cmi. 

No. 

i er 
Cent. 

124,800 

126,900 



1,600 

1-3 

15,000 

5,600 

16,000 

5,500 

”100 

1-8 

500 

3*1 

145,400 

17,900 

147,400 

18,800 

! 


2,000 

400 

1-4 

2*2 

168,800 

166,700 



2,400 

1*4 


Cows in Milk 

Cows in Calf, but not in Milk . 
Heifers in Calf 


Bulls being used for Service 

Other Cattle Two years and above 
„ „ One year aud under two .. 

„ Under one year 

Total of Cattle 


fiwes kept for Breeding 

Rams to be used for Service in 1029 . , 

Other Sheep I'—Otic year and above . 

H ft Uiidw one year 


L800 3 ‘6 

700 1*8 

100 0-6 


7,400 8*9 


1.218,800 


Total or SKm . 


Sows kf^ for Breeding 
Boars being used for Service 
Other Pigs 


Total of Pigs 




80,800 18*8 


(e) Excloding Montitain and Heath Land used for grazing. 

441 




























mn SCOTTISH JOTJKHAL of AGBlCCttraB. [OOT. 

The weather during June was generally favourable for live 
stock, but the progress of crops, although generally satisfactory, 
A^cultural retarded to a certain extent during the 

^^ditions* fortnight by cold drying winds and low 

night temperatures in many districts. In 
several localities more rain was needed, especially for turnips 
and pastures ; in Skye, however, the weather was mostly showery, 
with a total rainfall of 4J inches for the month. During July 
the weather was dry and sunny in most districts, and a moderate 
rainfall towards the end of the month proved beneficial to crops, 
pastures and stock. In the Outer Hebrides, however, rain was 
rather frequent during the month, and work on the hay harvest 
was retarded, while in Skye there were only six dry days and 
comparatively little sunshine. In Berwick heavy rains at the 
end of the month caused some damage to the barley crop and also 
interrupted the hay harvest. In practically every district 
the weather during August w^as very unsettled, with frequent 
heavy rain and little sunshine. Some damage w^as caused to 
crops and live stock by a violent thunderstorm in Central 
Aberdeen, and in several of the south-western districts thundery 
conditions also prevailed. In Skye the month was the wettest 
recorded for 20 years. The ripening of (*ereals and the stacking 
of hay were generally retarded by wet weather, and lodging of 
grain w^as prevalent in a number of districts. Turnips and pas- 
tures, however, improved generally, and live stock made good 
progress in most districts. 

Wheat made good progress, and at the end of July was 
generally healthy and vigorous, especially in the south-western 
districts. In some parts of Perthshire, however, the crop had 
been badly lodged by the heavy July rains. During August 
ripening in some areas w^as retarded by tlie heavy rains, (^utting 
began by the end of the month in a few isolated cases, but har- 
vesting was not general until early in September. The estimates 
of produce indicate that a full average croj) is anticipated. In 
South-West Pife and Berwick, however, it is thought that the 
yield will be somewhat below normal. 

Barley is a healthy and promising crop in practically every 
district, despite a certain amount of lodging in several of the 
eastern areas. The (jrop has ripened more rapidly than wheat, 
and in a number of districts a good beginning had been made 
with cutting by the end of August. The estimates of yield are 
very satisfactory. In several of the East Coast districts and in 
Kintyre a yield of 10 per cent, or more above the average is 
expected, while in Soulli-West Angus, Caithness, Boss, North 
Argyll it is thought that a yield of about 5 per cent, above 
normal will be obtained. Only in the Lothians and Dumfries is 
the yield expected to fall short of that of an average season. Bere 
progressed well, and in the majority of districts where it is grown 
the yield is expected to be from 6 to 10 per cent, above the 
normal. Cutting was general before the middle of September. 
Speaking generally the oat crop made satisfactory progress 
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during Au^st. In the more forward districts the crop had 
ripened quickly and harvesting had begun on some early fields 
before the end of the month. Damage from lodging was on the 
whole less serious than was anticipated. The estimates of pro- 
duce are very satisfactory; in North and East Perth, Caithness 
and Lewis, a yield of 15 per cent, above the average is estimated, 
and in most of the Northern, North-Eastern and North-Western 
districts it is thought that the yield will be 5 per cent, or more 
over normal. In South-West Perth, South-West Fife, Berwick 
and several South-Western districts, however, the ultimate yield 
is expected to be somewhat below the average. 

Beans were generally reported to be healthy and vigorous, 
and in practically every district the plants have podded well. 
In the Southern districts of Perth and in Fife, Stirling and Een- 
frew it is estimated that the yield may be 10 per cent, above the 
average. 

Potatoes made uninlerniptedly good progress, and there is 
every indication of an excellent harvest. In most districts the 
crop was free from disease, but blight appeared in North and East 
Fife, Inverness and Nairn during August, and was also some- 
what prevalent in Dumbarton and several South-Western dis- 
tricts towards the end of the month. In North, East and South- 
East Perth, Roxburgh, Selkirk, Shetland, the Outer Hebrides 
and Stirling the yield is expected to be about 15 per cent, above 
the normal, and in the majority of the other districts a yield 
of from 5 to 10 per cent, over the average is anticipated. In no 
case is the estimated figure under the average. 

In practically every district turnips and swedes made good 
progress during August and were generally healthy and pro- 
mising well. Finger-and-too was prevalent in a number of dis- 
tricts, although not to any serious extent, except in South- 
East Perth, where the crop was reported to have been half 
destroyed in some fields. In Central Perth a good deal of canker 
was observed, w'hile the appearance of red shank weed was 
reported from Central Argyll. A full average yield is expected in 
most areas, and in several cases the estimate is well above the 
average. Mangolds are generally described as a healthy crop, 
and it seems probable that the yield will be well up to average. 
Sugar beet has .shown good growth. A report from Berwick at 
the end of-August stated that part of the crop had “ bolted.” 

As a consequence of disease the yield of strawberries in South- 
East Lanark was estimated at 20 per cent, below the average, 
but in North-East Fife despite lack of rain the crop was well over 
normal. In South-East Perth the raspberry crop was above the 
average, and in Dumbarton there was a large yield of small fruits. 
Owing to the lack of sunshine during August tree fruits ripened 
slowly. In South-East Lanark the yield was about 10 per cent, 
over the average ; in Kincardine, however, fruit is scarce, and 
there is a good deal of mildew on some of the trees, while in 
Dumfries the crop of apples and pears is under the average. , 

General improvement in pastures was noted during July. In 
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some ci the imthem and north-eastern areas pastures irtre 
growing bare during August, but elsewhere grass was still plenti- 
ful. Grazing cattle throve well; dairy cows also made good 
progress, and the milk yield was generally well maintained. 
Sheep on arable and hill farms made good progress generally. 

In most districts bee stocks are reported to be healthy. The 
rains dming August were detrimental to the progress of weak 
stocks, Jn most districts the yield of clover honey was quite 
satisfactory; the yield of heather honey was, however, reduced 
by bad weather and the prospects are not good. 

The supply of both regular and casual workers has been 
adequate for requirements ; the supply of Irish labourers was, if 
anything, in excess of the demand. 


SCIENCE AND PRACTICE. 

The following extracts and summaries are supplied by members of the staffs of 
Scottish agricultural colleges and scientific institutions or are taken from 
recent bulletins of the International Institute of Agriculture. Full references 
to the original puhUcaztons may he obtained on application to the Secretary^ 
Department of Agriculture^ York Buildings, Edinburgh 

OBOPS AND SEEDS. 

A Study of Variations of Marquis Wheat in relation to different 
Spacing of Plants. By George Earl DeLong Scientific Agriculture, Vol 
IXf No 6 — The following are among the (^mcliimons reached by the author * — 
The tiller of the Marquis wheat tnav be ver> variable in length and maturity. 
While the earliest matuimg tilleis are usually tallei, certain later maturing 
tillers, when environmental conditions aic fa\ out able, may glow so much taller 
than other tillers on the same or adjoining plots that Ihej at once raise a 
doubt in the mind of the obseiver as to their paicntage The heads ot Marquis 
wheat plants, when grown under varying environmental conditions, show a wide 
range in length, shape, density and general appearance Thev may vary 
much that it would be difhcult for any one not intimately acquainted with the 
Marquis type to identify heads grown under different environmental conditions 
as being genuine Marquis. 

Our Field Plot Teclmique with Potatoes. By L E. Ktrk, Unwersity 
of SaskaUhevyan, Saskatoon Extract from Saentific Agriculture, Vol. IX, 
No 11, July 1929. — A stahstical analysis of the results obtained in held plot 
experiments with potatoes was studied by the writer to find the relative amount 
of error due to soil differences which might bo expected from the use of different 
plot sizes, different numbers of replications and different methods of plot arrange- 
ments, including the Latin square. Keplication was found to be approximately 
twice as effective as increasing the length of the row Compared with a single 
plot test, four systematioallj distributed plots reduced the variability about 50 
per cent The results obtained from plots distril>uted at random in a Latin 
square were compared with those obtained from plots arranged m the usual 
systematic distribution. Compared with 1S2 foot row plots and four replicates 
of each the Latin square method of planting gave a probable error which was 
27 per cent, lower. 

ANIMAL BBBBDIRa. 

Cattle. 

Ouxreut TrttA 1 a World Oattle Production. Armour's Monthly Letter. 
Chteego, July 3U929c^To those who read Sir William Haldane’s article in The 
Tmes and w diaetNNiton whM^h has followed, this letter forms an interesting 
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Ske Itertl) «f Scttbwi 


Slie Quest ef ScotM 
Ajiiciltaral College^ 


ttiUege ef Qgrktiltire^ 

MARISCHAL COLLEGE, 

AMRDMN. 

lintir StisloB - Octotar to lueb. 
SuDBier Sflssloi • IprOtoJiiBe. 

Qualifying Coorsei for B.Sc. (Agr*), 
(Ordinary and Honours Degrees^ 
College Diploma In Agriculture, 
National Diploma in Agriculture, 
Special Farmers* Course, Planters* 
Certificate Course, Residential 
Course in Rural Domestic Economy 
for Qiris at Craibstone, &c. 


Cai sndar giving full particulars of Courses of In 
struction, Syllabus of Expenmental Work, 
Particulars of Advisory Work under 
taken by the College, &c. ; and Prospectus 
of Craibstone School of Rural Domestic 
Economy, may be had on application to— 

A. A. PROSSER, Secretary, 
Crown Mansions, 

4ii Union Street. ABERDEEN. 


GLASGOW AND KILMARNOCK. 

T H£ classes in Glasgow quality 
for the B.Sc. (Agric.), Ordinary 
and Honours Degrees; for the College 
Diploma m Agnculturc, in Dairying, in 
Poultry Keeping, and in Horticulture. 

Session— October till lanb. 

The Dairy School at Kilmarnock is 
open dunng January and February for 
Short Courses, and from April till Octo- 
ber for Practical Instruction in Butter 
and Cheese Making Pupils are prepared 
for the N.D.D. Examination 

The Poultry Department is open 
all the year round. 

JOHN CUTHBERTSON, 

Secretary 

6 Blythswood Square, Glasgow, 



GEO. PRESGOn & GO. 


CONSULTING OPTICIANS. 

PrlnolpAl I Telephone t 

d. H MURRAY. 21478. 

All our lens grinding and as- 
sembling is done in Edinburgh 
under the direct supervision 
of our refractionlsts-and par- 
tioular attention Is given 
to the aesthetic value of the 
glasses prescribed. 

98 LOTHIAN ROAO, 

EDINBURGH. 



Do you realise that Rats and Rabbits 

c in be safely, swiftly and economically destroyed 
by the use of Cyano^s These rodents breed so 
veiy quickly that it is inijrassible to keep them 
under proper control by kiiltng a few at a time by 
means of steel traps and poison baits Cyanogat 
tboiougbly penetrates every tUn, msUntly killittf 
every rodent, including the young deep down m 
the burrows 


{Oh thi tut ^ the Mxnistiy r/ 
Agriculture and Ftskertes) 

The process is surpiisingly simple, 
and tnere is no poisonous residue to 
prove harmful to live stock 4^# 

Oyattogas Ontat No 8 •!•"/* 

{iHcIudtHg hand dutier and 
hi/ e/CVANOGA^ 
Demonstrations arranged 




Of vm t mam ioomuii «f 

(IMnlnn|[lf mi& dost of ^i:otla# 

Calk0£ 0f lipmtitnrt. 



Winter Ses8ion» Oetober to Mareh. 

Summer Session, . . April to June. 

The Day Classes provide a full course of instruction in Agri- 
culture, Horticulture, and Forestry, and qualify for the 
Degrees B.Sc. in Agriculture and in Forestry of the 
University of Edinburg, the College Diploma in Agri- 
culture, and the College Certificate in Horticulture. 

CALENDAR showing Complete Courses in Agriculture, Forestry, 
Horticulture, and Allied Sciences in Day and Evening 
Classes; Short Courses for Farmers and Foresters; 
Syllabus of County Lectures and Experimental Work, 
and Scheme of Bursaries for Students resident in the 
College Area, may be had from the Secretary — 

THOMAS BLACKBURN, 18 George Square, EDINBURGH. 


HAY AND GRAIN SHBDe. 



Cwpiati MtalofiM on appUcatloii. 


“RYLOCK” FIELD FENCING 



MtlirtOTLY QAt-VANIZBD. 


CmtHmt d i B o H ytty prktd calatoBiie from— 

AAA MAIN A Coyn Ltd., 
PMniiiMnA CMJtaoow. 


THE “SCOTT" SILO 

or — 

Reinforced Concrete 

Over 100 SCOTT SILOS in the Coantry. 

Best and cheapest Ensilage Stordboote yet offinred. 

Requiree ii6 
aaiatenance. 
Proof against 
fire, stonn and 
rermin. 

We are Aganta 

for the won* 
derful 

»PAPIO” 
Sfl .0 
FILLM. 

Low upkeep; 
efficient worker; 
wOl lot dioke* 
Prim from £70 
including Blew- 
pipei, distribut- 
ing (dpes and 
bends; mounted 
whm, built 
up ready to haul 
into poiifion ; 
deliYoted near- 
est Railway Sta- 
tion; noextmi. 

Full partioulan from 

JAMES 800TT A SON 

(ABSRDEBKX LXMITBD, 

48S-4M Uffilpn St., ABIROUil. 
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SOIBNOB AND PRACTIOB. 


addition. Armour's experts state that the recent downward movement in t3be 
world's cattle numbers is only temporary, for, since beef prices are now 
established on a definitely higher level, the numbers will adjust thems^ves 
shortly. Nevertheless they state that at the present time cattle prices have 
advanced to a point well above the general price level, and that there is no 
immediate prospect that this position will be markedly disturbed. 

The figures in this letter show tfiat the numbers of cattle in all the principal 
countries have been steadily decreasing since 1921 with* one exception, Canada, 
which since 1926 shows an increase of about 8 per cent. In 1921 the Argentine 
production was more than 140 per cent., taking the average of 1909-13 
as 100 per cent. Since then it has steadily decreased till it stood in 1927 at 
about 116 per cent. The information upon which Sir William Haldane based 
his articles shows very considerable slaughterings in the Argentine, and par- 
flcularly of females, in the last two years. There is an indication of an incj*ease 
in numbers in the U.S.A. during the present year, while that of Great Britain 
shows a steady, though slight, increase in 1927 to 2J per cent, above pre-war 
figures. 

The authors state that the world’s production of cattle as compared with 
sheep is at a point which corresponds with the level of sheep production five 
years ago. The recovery in cattle numbers, however, will not be so rapid as was 
the corresponding slump in sheep production. 

Figures arc given sho'wiiig the number of cattle per 1,000 head of human 
}>eings for the periods 1909-13 and 1920-26 respectively. They are as follows : — 





1909^13. 

mo-25. 

Great Britain ... 



263 

263 

Total Europe, ... 



242 

217 

U.S.A 



638 

619 

Canada 



909 

1,093 

Argentine 



... 3,460 

4,260 

Australia 



... 2,632 

2,536 

New Zealand 


... 

... 1,886 

2,643 


The experts wisely point out that in»])rovement in the type of cattle, par- 
ticularly in the direction of early maturity, enables a smaller cattle population 
to produce as much beef. For this reason it will not be surprising if the per 
capita figures show a gradual trend downwards in future years. 

Following on the publication of this letter Bir William Haldane writing to 
The Times on August 19th stated that the increase in the U.B.A, cattle popula- 
tion in 1928 was more apparent than real, being entirely the outc.ome of the 
increase in Ihe number of cattle imported to the States, which has now risen 
to over half a million, largely from Canada. Sir William further pointed out 

that while there had been a slight increase in dairy cattle there had been a 

further shrinkage of beef, though somewhat less marked than in 1927, and 
concluded that the Htates were perhaps reaching the turning point. 

Continuing, Sir William Haldane drew attention to tlie decreases in Great 
Britain (70,400 in England and a decrease in Scotland of 7,400 calves), in 

Ireland (North and South), as well as in the Argentina. In Ihe latter place 

the sheep stock is increasing. Sir William pointed out that the retailers in this 
country took a profit of 2id. per pound more on home grown than imported beef, 
thus giving a bounty to ihe overseas producer. He concluded : — “ It is obvious 
that the highly organised importing trade, which does not hesitate to invade the 
retail markets, itself is able through its own business acumen to compel the 
butchers to give a substantial preference to foreign beef at the expense of home 
producers and consumers.” 

Inheritance in Dairy Cattle, Illinois Station Report, 1928. — There are 
many points of interest to dairy breeders in this report. 

W. W. Yapp found in the cross of Guernsey by Holstein that the inheritance 
of milk yield, percentage of fat content, jicrcentage of protein, and percentage 
of ash in milk are controlled by the combined influence of a number of separately 
segregating units. The percentage of lactose in the milk was so nearly the 
same in the two parental breeds that its segregation could not be demonstrate^^ 

Work was also done on colouring matter in the milk of the Guernsey and 
Holstein breeds which showed considerable breed differences. The cross breds 
of the first and second generation were intermediate between the parents in 
trend, with a slight inclination toward the amount of pigment in the milk of 
the lower pigmented parent. It appears that the colour, like other character- 
istics of tlie milk, is influenced by a number of factors, no one of which is 
dominant, though there is a suggestion that Holstein type of colonr may be 
dominant. 
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IU)berlR and Ya^ found no 2 »«ponderanoe of one sex m tHe offspring of a 
abre, They stated sex rai^ of 8^96 dairy and beef cattle showed that there 
were among the Holsteins 94*6 males per 100 females t^among the Ayrshires 96'0» 
Gnemseys 80*6, Jerseys 106*1, and Herefords 101*8. The resnlts showed po 
evidence that a given sire produced a great preponderance of one sex in bis 
offspring. 

Campbell shows that the size of fat globules in milk decreases as the lactation 
period progresses. There was no relation between the times when the fat globules 
of diffpent oows showed their greatest decrease. 

Gaines shows that persistency of lactation is a definite character, and be has 
developed a slide rule specially designed to save time in calculating persistency 
values. Preliminary comparisons show that persistency in fat ^rcentsge with 
advance in lactation is more a definite character of the individual cow. He 
also describes an instrument which measures the rate at which cows milk. A 
preparation claimed to stimulate milk secretion has been tried without any 
observed effect. 

How to select against Bulldog ChGwes in Cattle. —1. A possible means of 
Selection for Non-Deformity Breeding in Dexter Cattle, hy Walter Landauer, 
Veterinary^ Journal (1929), joj). 11-16. 2. Studies in Chondrodystrophy. IV. 
Differential Blood Counts of Chondrodystrophic Chicken Embryos and of 
Dexter Cattle, hy W. Landauer and Laura Thigpen, Foha Hamafologica (1929), 
pp. 1-18 + plate. — ^Professor Crew has shown that (Kicurrence of bulldog calves 
in the Dexter breed of cattle is due to hereditary factors, and that it is possible by 
wise selection to avoid those strains which throw these deformitjes. If Dr. 
Landauer ’a results are correct, and there is every reason to believe in them, 
then the task of selection is easier, for an analysis of the blood will give indica- 
tion of those animals which are likely to bo parents of deformed calves. Certain 
cells called eosinophiles have their origin in the marrt»w of the long bones of 
the extremities, the pari of tlie skeleton wbieb is most affected in bulldog calves. 
Under normal conditions it has been well proven that these form about 6 per 
cent, of all the white blood celh. In those eattlc which have thrown bulldog 
calves tlie writer found that the number of these cells bad greatly increased, 
Irom 10’6 per cent, to 21*7. In the case of two bulls which bad beem specially 
selected for non-deformity breeding the aver«ige count wan only 2*1 per cent. 

It therefore appears "that it is now pracfical virtually to *pi event the occur- 
rence of these monstrosities. As a start, till further information is availabln» 
it might be sufficient to test only the bulls used in the herd, and it might be 
taken as a wise course not to use a bull with an eosinophile count exceeding 
7*6 per cent. It is not ditfienlt for a eouipeteiit veterinary surgeon to make the 
required analysis, and the Animal Breeding Kesearch Department, University of 
Edinburgh, will be glad to assist any breeder who wishes to adopt this line of 
action. Breeders should communicate with Mr. Buchanan Smith. 

In conclusion it may be stated that it is possible that the best show typos 
have as a rule the largest number of eosinophiles and are therefore most likely 
to throw monstrosities. This, however, is not invariably the case, for the two 
bulls mentioned above with the low counts were respoctively second and third 
in their classes at the Bhow of the Boyal Agricultural Society of England. 

Sheep. 

The Inheritance of a Lethal Muscle Contracture in the Sheep. 

By J, A. Fraser Roberts. 1029. Jour. Genetics, Vol. 21, pp. 67-68.- -The con- 
dition is fairly obvious if looked for, but might be overlooked ; the lamb is nearly 
always dead ; the limbs of the lamb arc rigidly fixed ; sometimeM only one pair 
of limbs is fixed, and sometimes the limbs are fixed in queer positions, thus caus- 
ing difficult parturition, which almost always occurs; the lambs may be of cither 
sex; in twins one may have the deformity, but seldom are both affected. 

The condition is inherited, probably as a simple recessive. It probably 
occurs in most breeds. Should it be noticed in any flock the rum as well as the 
ewe should, if possible, be disposed of, and certainly no attempt made to iubreed 
to them. 

Hybrids between Bff'Goat gnd Ewe. A. Masala, Rioista dt Zooiecnia, 
Firenze, 1928, anno V, n. 6, p. 200-211, 6 figs. — ^Tlie existence of hybrids between 
he* goat and ewes has been much disputed. The author has been able to resolve 
this question in Sardinia, where the flocks of sheep frequently include a he-goat 
wMch mates successfully with the ewes if it has been separated when quite 
young from its dam, suckled by a ewe, and reared subsequently among sheep. 
The hybrids obtained by the author, although much resembling sheep, are dis- 
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tingniBhed by the following oharacterigtics ; ahape aistd aiae intetmediate between 
eheep and goat — ^wool wifin the characters of mohait — ^ndder of the goat shape 
with divergent teats — ^milk capacity of female hybrids inherited from the goat 
strain. The hybrids » wMch are fecund to an unliinited degree, have indisputable 
practical value from their high milk yield and by their weight, both when young 
and when full grown, in excess of the Sardinian breed of sheep. 

This account should be accepted with reserve. 

Poultry. 

ftate of Feather Growth in Barred Plymouth Bock (Mcks. By 

J, Holmes Maetin. 1929. Poultry Science^ VoL 8, pp, 167-183. — In Plymouth 
B<xk chickens the males get their feathers more slowly than the pullets. The 
utility birds feather quicker than the exhibition, and are also quicker growers. 
There is hnkage between the desired type of incisive barring and slow rate 
of feathering. Female chicks that feather slowly over their ba<^ are poor 
winter layers. The paper generally shows in this breed the incompatibility of 
the exhibition standards with the economic. 

ANIMAL NUTRITION. 

Oaue Molasses for Finishing Calves. Culbertson, Eward and Others. 
Iowa Agrtc. Expt, 8tn. Leaflet No. 27, July 1929. — ^Two experiments wore 
planned to determine the ectjnomy of adding cane molasses lo the ration of 
finishing calves. It has been claimed tliat the addition of molasses improves 
the palatability, and therefore increases feed consumption; that it stimulates 
water drinking and promotes greater gams. 

In the first experiment the addition of 1 lb. of cane molasses to a standard 
ration had no effect on rate of growth, the control group putting on 2*42 lb. 
per bead per day, as against 2*38 lb. by the experimental gronp. The food 
consumption was slightly higher in the experimental group, being 462 lb. per 
100 lb. gam in weight, as against 456 lb. in the control group, the molasses 
group drinking 2 lb. more water per head than the control group. 

Similar results were obtained in the second experiment. The gain in weight 
in the control group was at the rate of 2*32 lb. per head per day as against 
2*31 lb. in the molasses group. In the same way the food consumption was 
greater in the experimental group than m the control group. 

The Oalciom - Phosphorus Relationship in the Nutrition of the 
Growing Chick. Bethke, Kennard and Others. Poultry Science^ Vol. VIH, 
No. 6, July 1929, p. 257. — The autliorh ha\e repeatedly noted that the addition of 
large amounts of calcium or phosphorus to the ration of growing chicks generally 
resulted in depressed growth and incieascd mortality, with a greater tendency 
lo rachitic symptoms, and these observations led them to investigate the calcium- 
phosphorus relationship in the nutrition of the chicks. 

In the first test six groups of dav-(»ld chicks (housed indoors) were fed a 
basal ration to which various amounts of calcium carbonate and s^ium diphos- 
phate were added. At the end of the fifth week of the experiment representative 
chicks from each group were killed for bone analyses. The remainder in the 
groups were continued till the thirteenth week, when they were killed and the 
bones analysed. The results show that the addition of increasing amounts of 
calcium carbonate to the basal ration did not markedly improve conditions for 
calcification. If, on the other hand, phosphorus was added in the form of 
sodium diphosphate there was a marked improvement in general health and 
calcification. 

In another tost grou})s of day-old chicks were fed indoors on a basal ration 
to whicli various additions of calcium carbonate and chick bone meal were 
added. Two lota of chicks received the same ration, one lot having in addition 
one per cent, cod-hver oil. Similar expenmeiital prtx'edure was adopted. The 
addition of small amounts of calcium carbonate to the ration had a beneficial 
effect on growth and calcification. Wliou, however, the calcium-phosphorus ratio 
of 3*6 : 1 was exceeded by further additions of calcium carbonate, growth and 
the ash content of the bones was decreased and the inorganic phosphorus con- 
tent of the blood was reduced. Tlie addition of cod -liver oil improved growth 
resulted in normal ash content of the bones, and here again the best result was 
obtained when the ratio calcium -phosphorus was about 3*6 : 1 or less Similar 
results were obtained by the use of a high calcium limestone and steamed bone 
fiour in place of caJeJum carbonate and chick bone meal. 

The data indicate that the optimum ratio of calcium -phospliorus for the 
growing chick lies between 3 : 1 and 4:3, and that tho requirements for the anti- 
rachitic factor are at a maximum at this relationship. 
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[OOT. 

IIAOSZNBS AND IMPZiEMB^TS. 

DeT6lo]imdat wd PreBent PoBition of Mole Drai]i^r*^lt frequently 
oocutB that disooverieB connected with rural engineering remain for a long time 
not generally recognised , or known to a limited circle only, until a combination 
of circumstances causes them suddenly to come to the front with a consequential 
general development of their application. This has proved to be the case with 
the mole-plough, which despite its signal importance was for a century and a 
half unknown outside its country of origin. The mole-plough was in fact 
an invention* by Adam Scott in England towards the end of the eighteenth 
century, but it is only in quite recent years that any serious interest has been 
shown in it in any other country. 

Draining with a mole-plough is really nothing but a kind of tubular draining 
without earthenware pipes, in which underground channels are formed by com- 
pression of the soil at a certain depth below the surface by means of a kind of 
plough with an extended flat beam carrying a share in the form of a hollow 
cylinder. 

For the full success of this form of drainage a close soil without stones, such 
as is frequently found in England, is required. English soils have the additional 
advantage that frequently their surface is undulating so that they have a natural 
fall. Hence English mole-ploughs have no necessity for any special means of 
regulating the depth of working, and in consequence their construction is of a 
very simple character. This comblnaiion of favourable conditions explains the 
marked development of mole draining in England long before other countries with 
a different type of soil thought of taking advantage of the process. The problem 
of the increased cost of pipe-drainage in recent years has caused attention to 
be directed to this alternative and a beginning has been made in the Netherlands, 
where Professor Wisser as a result of his special studies has been able to discover 
a solution of the problem which can properly be applied to the love) soils of his 
country. The IVofesaor has designed a mole-plough adapted to local conditions 
in which the essential innovation consists in the control of the deptli of the 
share, which provides the nc(;essary fall of about ‘20 cm. per TOO metres. The 
depth may be as much as about a metre, but it is found somewhat difftcult to 
maintain it accurately; hence it is necessary to determine the proper fall by 
staking and measuring more or loss as in llie case of ordinary drainage work. 
It has been suggested that a suitable fall can be maintained by moans of two 
stakes to be kept in view as the mole-plough moves forward, but up to the 
present this method has not given very accurate results. If the depth is not 
carefully regulated, pockets are quickly formed in the subterranean channels, 
in which water accumulates and vreakens tlie walls of the cliannels, with a 
tendency to cause an untimely breaking down by checking the circulation of air 
required to keep them in dry condition. 

The power required for driving the mole-plough is very considerable, and hence 
the possibilities of mole-plough drainage could not be fully developed until the 
coming of the heavy tractor. The type which bccms to be the most suitable is the 
tractor with a winch; as a rule it must be capable of developing at low speed a 
traction power exceeding J,000 kg., which few tractors were previously able to 
reach. If animal traction is used, power tran8iriis8jf>n can be increased with the 
aid of anchors, cables and pulleys, while at the same time, as is highly desirable, 
diminishing the speed; thus, e.g., four strong horses are able to cut sub- 
terranean drains even in a close soil at a depth which may be as much as a 
metre. 

Formerly the mole-plough was as a rule brought out of the ground by the 
action of a screw. A recent improvement has, however, been introduced liy M, 
Flaba-Thomas (France) whereby it is quite easy to raise the share by leinoving 
a nut and hauling the plough. In France, where the example of the Netherlands 
has been followed in utilising this method of drainage, much attention has been 
paid, e.g. by Bingelmann, to the introduction of improvements. Tlie English 
model has been taken as a basis and it lias been supplied with a device for 
regulating the depth, but at the same time certain innovations liave also been 
made, for example the most recent models supply automatically the required fall 
while in motion. 

It is difficult to foresee how far mole drainage will justify all the hopes to 
which it has given rise. It may in any event be stated that, where it has been 
adopted, it has shown that it possesses distinct advantages over ordinary drainage 
methods. In the first place it is far less expensive and it allows the subter- 
ranean channels to lie much closer to each other, a matter of great importance 
in soils which require heavy draining; moreover it is an effective means of 
aerating t^e soil. 

A decisive test is the life of the channels, which according to present expen- 
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essce varies eiiormouBly. In England as a rule tba channels last for a very kmg 
tiine> and instances are known of mtems establhidied for forty or Afty years 
which are still in good condition. In the NetberInndB, however, this life '* 
seems to vary with the nature of the soil and to be very short in the soft 
soils, still very n^oist, which have been embai^d recently. Since complete 
drainage is particularly necessary in these conditions, efforts are being made to 
discover a means of giving greater durability to the dtiannels made by the mole- 
plough by introducing earthenware drain pipes. Thus Fowler has invented a 
process which consists in driving the pipes into the channels by means of lever 
presses. In practice, however, this system has not proved very successful; not 
only is it by no means easy to lay the drains, but, when laid, they tend to have 
an irregular inclination to the prejudice of any satisfactory drainage. Hence 
Prof. Wisser has recently experimented with a process whereby the pipes are 
drawn through fhe soil over a senes of planks behind the mole-plough. The 
trials so far made are full of promise, and justify the belief that this method is 
capable of development. 

Besults obtained m recent years suggest that mole draining, given certain 
mechanical improvements, may in practice be made to serve a number of pur- 
poses far exceeding those originally contemplated. The future must show to what 
degree further progress is still possible, but an excessive optimism would be 
unwise, since there is no gainsaying the essential condition that the soil must be 
free from stones. 
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STATISTICS. 

PRICES of AORIOTJLTUBAL PRODUCE, FEEDIEO STUFFS and 
FERTILISERS in Jane, Jnly and August 1929. 

Live Stock : Monthly Averages of Prices at certain representative 
Scottish Markets. 

(Compiled from Reports received from the Department's Marlet Reporters.) 




June. 


July. 


August. 

Description. 










itt 

Quality 

2nd 

Quality 

8rd 

Quality 

let 

Quality 

2nd 

Quality 

8rd 

Quality 

1st 

Quality 

2ud 

Quality 

8rd 

Quality 


FAT STOCK:-- 

•Cattle— 

Aberdeen -Angus 

percut 
B. d. 
62 0 

perowt. 
a. d. 
53 10 

perewt. 
a. d. 
48 2 

perewt. 
1. d. 
62 7 

perowt. 

5. d. 

54 1 

perewt. 

5. d. 

43 8 

jiercwt. 
a. d. 
61 0 

p icwt. 
a d. 

53 3 

perowt. 
a, d. 
48 8 

Cross-bred (Shorthorn) 

57 7 

50 0 

40 7 

56 9 

49 4 

40 4 

54 10 

48 2 

40 7 

Galloway 

68 8 

58 6 


55 11 



58 11 

49 8 

“ 

Ayrshire 

S5 6 

43 0 

34 0 

54 0 

44 0 

84 2 

51 8 

41 6 

31 6 

Bine Grey 

Highland 

60 0 

... 

... 

59 0 


... 

... 


45 0 

•• 

tVEAL CaLVKS .. .. 1 

per lb. 
d. 

16 

per lb. 
d. 

10 

per lb, 
d, 

6 

per lb. 
d. 

154 

per lb. 
d. 

1 10 

1 

per lb. 
d. 

6 

per lb. 
d. 

13 

per lb. 
d 

10 

per lb. 
d. 

i 

« 1 
t Sheep - 

Cheviot 

Hoggs 
under 
SO lb. 

per lb. 
d. 

16 

601b. 

and 

upw’ds. 
per lb. 
d. 

m 

Ewes 
per lb. 
d. 

nj 

Homs 
under 
60 lb. 

per lb. 1 
d. 1 

15i 1 

1 601b. 
and 

upw’ds. 

1 per lb. 
d. 

i 13f 

Ewes 
per lb 
d. 

10 

Hoggs 

under 

601b. 

per lb. 1 
d 1 
i4i 

60 lb. 
and 
upw’da. 
per lb. 
d. 

13i 

1 

^ Ewes 

1 i)er lb. 
d. 

94 

Half-bred 

15i 

144 

11 

144 ' 

13 1 

9i 

Hi 

13 

9 

Blackface 

16i 

18| 

Hi 

14J 

1 

' 

9! 

Hi 

12i 

94 

Greyface .. ^ 

15k 

14J 

Hi 

HI 

! 18i 1 

lOi 

HI 

12^ 

91 

Down Cross i 

m 

144 

lOj 

16 

18i 

94 

16 

i m 

84 

tPiGS - 

Baoon Pigs 

per 

stone. 

«. d. 
18 4 

per 
•tone. 
a. d. 
12 5 

per 
stone. 
a. d. 

per 
stone. 
a, d 
13 3 

per 
stone. 
a, d. 
12 9 

per 
•lone. 
a. d. 

per 

stone. 

«. d. 
13 5 

i per 
! stone, 
i s. d 
12 5 

1 

per 
stone. 
a. d. 

1 

Porkers j 

18 10 

12 8 


13 9 

12 9 


18 11 

12 10 

\ 


* Live weight. f Estimated diessed carcase weight. 
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Live Stock : Monthly Averages of Prices at certain representative 
Scottish Markets — (continued) . 





TB» ummai fom»Ai> ^ Amtammias. 


[■om: 


Dbad Mbat : Monthly Average Prices at Ihmdee, Edinburgh, 

and Glasgow. 


{Compiled from Beforts received from the Department e Market Reportere.) 





June. 


July. 


August. 

Descriptioti. 


Quality. 

1 

t 

1 

1 

1 

i 

1 

i 

1 

s 

j 

1 ‘ 




1 

1 

3 

&_ 

S_ 

Js 

o 

£ 

l_ 


BbbF:— 



perib. 

perlb. 

perlb. 

perlb. 

perlb. 

perlb. 

perlb. 

perlb. 

perlb 

Hotne-fed'— 



d. 

d. 


d> 

d. 

<L 

d. 

d. 

d* 

Bullock or Heifer 


1 

9 

H 

lOi 

8| 

94 

104 

81 

84 

104 


2 


... 


H 


9J 

8ft 


94 

BoU 


1 

1% 

71 

71 

7i 

74 

7 

71 

74 

7 


2 

7 

7 

64 

6i 


oi 

«1 

... 

64 

Cow 


1 

6i 

e| 

7 

7 

64 


7 

«1 

61 


2 

6 


«i 

6 


6 

6 


6 

Irish-- 






8| 

81 

6i 



8| 

84 

«i 

Bullock or Heifer 


1 

... 

... 

9 

... 


... 

... 

Ai||entine Frozen— 
Hind Quarters 


2 

1 

«4 

7i 

51 

... 

74 

6 



2 


6| 



6| 


... 

6* 

... 

Fore ,, ... 

... 

1 

5 

64 

5 


5 

5 

4« 

44 

5 

Argentine Chilled— 
Hind Quarters 


2 

a 


44 


44 

44 

74 

41 




1 

n 

74 

7 

71 

74 

81 

8 



2 


7 

64 

7ft 

7 

ej 

71 

7| 

6ft 

Fore „ 


1 

5J 

ii 

44 

4i 

4| 

44 

44 

41 

44 

Australian Frozen— 


2 

... 


4« 

... 

44 

4 


44 

44 

Hind Quarters 


1 

2 

... 


6J 

61 

6i 

... 


6J 

61 

6? 



6| 

Crops . . , 

New Zealand Frozen- 


1 

1 

... 

... 





Is 

6J 

«J 

Hind Quarters 

... 

1 


... 




... 

8| 


2 



61 


1 

61 


... 

... 

Fore „ ... 


1 

1 


... 

4J 



6 



5 

Mutton 












Hoggs, Blackface 


under CO lb. 

18 

138 

131 

18 

12ft 

124 

13 

Hi 

121 


601 b, & over 

1 


111 

12 


101 

12 


10 

,, Cross ... 


, under 60 lb. 

1 

isj 

131 

13 

12g 

124 

13 

114 

12i 



loo lb. A over 



114^ 

12 


101 

12 

10 

£w66, Cheviot ... 


1 1 

1 

"91 

lOf! 


1 'si 

94 


"71 

8ft 


1 2 



lOi, 

... 


84 



7i 

, , Blackface 

... 

I 1 

io 

"pi 

lOJ 

10 

1 ’h 

94 

i'6 

■74 

8i 



2 

9 

1 

104 

9 

) ... 

81 

9 

,, Cross 

... 

1 

n 

"98 

81 

8 

1 81 

74 

8 

"71 

78 



2 

1 


71 

7 

1 

64 

7 

6|t 

Argentine Frozen 


1 



6 


... 

e 



6 


2 

1 

) 


54 



64 



5ft 

Australian ,, 


1 

! - 

"64 

54 


’h 

64 


! 




2 

t ••• 

64 

5 


r>i 

6 


1 

! ” * 

6 

New Zealand ,, 


1 1 



6 




• t . 

H 

Lamb 


1 2 

! 



54 



1 

... 

1 ... 

1 

5 

Home-fed 


1 1 

16i 

16i 

164 

Hft 

14 

14 

14 

114 

124 

iffew Zealand Frozen 


' 2 

1 

14 

104 

161 

lOJ 

14 

I io 

13 

9J 


94 

ni 

8ft 

Australian ,, 


2 

... 

94 

9 

... 

9 

8J 

... 

84 

8 


1 



9 


1 

8J 


8 



2 

... 

... 



1 ••• 

84 




Argentine „ 

... 

1 

... 

... 

... 

1 ... 

7i 



“7 




2 


... 

mm 

LB 

1 ... 

74 

■■MM 


... 


452 





: M^onthly Average ^ holesale Prices at Aberdeen and Glasgow. Provisioncj : ]Vronthly Average liVliolesale Prices at Glasgow. 
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FBtixr Ain> Ybobi'ablbs : Monthly ATerage Wholesale Piices 

at Glasgow. 

(Compiled from Reports received from the Department! Market Reporter.) 


Description. 


Frttit:- 
Apples - 
British^ 

Cooking 

hnportcd-- 

American 

Australian 

New Zealand 

Clieriica, British 
Currauts, Black 

Damsons 

Gooseberries, British ... 

,, Inipoi-ted 
Greengages, Imported .. 
Plums, British, Victoria 
.. , .. Ksg - 

^ y Imj^iort'Cd • • « 

Raspberries 

Strawberries, Scottish ... 
Pears— 

British 

French 

Californian 

Australian 


. i>er cwt. 

, per barrel.^ 
. per case. ** 


, per crate, t 


. . per case J 
.. per tray.tt 


Vegetables 

Beet 

Cabbage, Ooleworts 

Carrots, British 

Cauliflowers — 

Broccoli, Cornish 
Other British 
French . 

Dutch 

Celeiy 

Cucumbeis, English 

Leeks pei d( 

Lettuce, Cos 

,, Cabbage 
Onions, Valencia ... j 

„ Egyptian .. j 

,, Spring I 

PaiTsley I 

Peas, Home grown 

Radishes ])er d( 

Rhubarb 

Spinach . 

Tomatoes, Scottish ... f 

„ English 

„ Channel Islands 

,, Canary 


IKir cwt. 
pel doz. 
pei cwt. 


... per bunch. 

., pel doz. 

pel do/., bunches. 
... per doz. 

... ,, 

... per case. § 

.. i>er bag. IT 
... per bunch. 

... i)er cwt. 

... ,, 

])er doz. bunches. 
... per cwt. 


Turnips 


...per cwt. 



140 lb, (approx,). ** 40 lb, (approx.), f pears, ft 84 pears. ^ 72 pears, 
{ 9 stone. IF 1 cwt. a pet (40 lbs.). 6 per iioxen bunches. 
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’P 0 TATOB 8 ; Monthly Average Wholesale Prices at Aberdeen, Drnidee, 
Edinburgh, and Glasgow. 

{Compiled from Beporte received from the Dtpartmerdf* a Market Reporters.) 


MARKET. 

1 

JUNE. j 

Fikht 

Bakiils, 

fitOOM) 

Barltes 

LATE VARIKTIBS. 

Rkd Soils. | Otbkk Soils. 

Golden 

Wonder. 

Other. 

Golden 

Wonder. 

Other. 

Aberdeen, jierton 
Dundee „ 

Edinbuigh „ 
Glasgow ,, 

1 

1 

1 

1 

£ 8. 

10 *5 

£ s 

‘ 

£ 8. 

7 ‘ 0 

£ S. 

*; 


£ 8. 

2 16 

2 10 

2 9- 



JULY. I 

AWdeen ,, 

1 1 

6 0 





2 9 

Dundee , 

1 

f) 7 





2 10 

Edinburgh „ 

1 

5 13 






Glasgow’ ,, 

1 

4 15 

4 5 

6 is 

... 


2 12 





AUGUST. 



AWrdoen ,, 

1 

4 10 

3 15 





Dundee 

1 

3 18 

3 17 





Edinbuigh ,, i 

1 

3 18 

8 10 





Glasgtnv ,, 1 

1 

4 0 

4 10 






Hoots, Hay, Straw, and Moss Litter : Monthly Average rrices 
at Abordeen, JJinidpe, Kdinburgh, and (ilargow. 


(Cmnpded from Rcpnria ntttred Jiom the DeparimcnCs Mm Let Reporter''.) 







JUNE. 







UourH, 


TTAi 


tsTRAW 



MAKKliT 

g 








Moxm 


& 

Carrots. 

« 

S C 

^ b. 

0. S 

09 

i 

s 

Jj 

“it 0 

' :x § o ' = 

1 - ? 1 

t 

e. 

« 

« 

C 

I<1 HrM, 



s d. 

3 (i. 

s d 

{» d. 8. d. 

8 d. 

b. d. 

8. d 

8 d. 

Aberdeen, per ton 

1 




96 8*1 ... 



29 

... 

il Dundee .. ,, 

1 



1 

\ 

140 0t,( . 
ISO OJ ( 

80 0 


80 0 

67 6§ 

f Edinburgh 

1 



•• { 

135 Of 1 ... 
130 oi i 

60 0 


60 0 

•• 

1! Glasgow ,, 

1 





123 9^ 128 9+ 

60 0 


65 0 

36 3§^ 






JULY. 




Abeideen ,, 

1 




90 0^ 





II Dundee ... ,, 

1 



( 

140 01 \ 

130 OJ j 

80 0 


80 0 

57 ‘6§ 

H EiUnburgh ,, 

1 



( 

1 i 

136 Ot 1. 

ISO oj / 

60 0 


60 0 

35 0§§ 

11 Glasgow „ 

1 




126 0+ ISO Ot 

CO 0 


65 0 






AUGUST.' 




Aberdeen ,, 

1 




78 9* 



27 66 


(j Dundee ... ,, 

1 

... 


r 

140 Ot t 

76 3 


76 *6 

^7'6S 




1 

94 5t 1 





Edinburgh 

1 




120 0th .. 

92 6+ ) 

58 9 1 


68 9 

*> ^ 

It Glasgow 

1 


.. 


9S 2ti 91 5t 

60 0 


65 0 

35 OH 


' 7 

II Baled Straw delivered. H Bunched Straw delivered t Delivcied baled. 

t Delivei'^ loose. § Foreign, delivered in town, §§ Home (in IJ cwt. bales). 

♦ Ex stack, baled. Baled, on lail. b Ex stack, loivse. 
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FBBDiNa Stofps : Monthly Average Prices at Glasgow and Leith. 
{Oompil&l from R(^ori$ received from the Departmen^e Meerhet Reporten.) 


Description. ' 

Junk, 

1 July. 

1 August. | 

Glasgow. 

1 Leith. 


■sm 

Glasgow. 

Leith. 

Linseed Cake — 

per ton. 

i $. d. 

per ton. 

1 per ton. 

1 «. d. 

per ton. 
a. d. 

per ton. 
i M. d. 

per toiu 
a i. d. 

Home 

12 $ 2 

12 0 

0 

12 13 

6 

12 6 

0 

13 10 

0 

13 1 

3 

Foreign 

Decorticated Cotton 

12 5 0 



12 7 

8 



12 18 

2 



Cake 

11 6 4 



11 9 

6 



11 15 

0 



Undecorticated do.— 












Bombay (Home- 












manufactured)... 

7 6 0 

7 0 

0 

7 1 

8 

6 19 

6 

8 1 

8 

7 8 

2 

Efrvptian (do. ) 

7 12 6 

7 10 

0 

7 14 

6 

7 7 

6 

8 9 

8 

... 


Palmnut Kernel Cake 

11 0 0 



11 0 

0 



11 2 

6 



Soya Bean Cake ... 

13 3 9 

11 18 

4 

12 18 

0 

11 17 

6 

13 6 

0 

11 17 

6 

Coconut Cake 
Groundnut Cake, 

11 12 6 



11 10 

0 



11 12 

6 



Undeoorticaied- 
(37 per cent. Oil 












and Albuminoids; 

9 6 0 



9 7 

6 



9 11 

8 



(40 per cent. do. ; 
Maize Germ Cake— 

9 10 8 

9 15 

0 

9 11 

0 

9 15 

0 

9 17 

6 

9 16 

3 

Home 

11 11 11 



11 9 

3 



11 11 

11 



Foreign 

115 0 



11 4 

0 

... 


n 10 

0 

... 


M aize Germ Cake Meal 

10 8 9 



10 10 

0 



10 5 

0 



Rice Meal 

7 18 9 

7 5 

0 

7 16 

0 

7 6 

0 

7 17 

6 

7 ii 

3 

Bean Meal 

12 1 8 

11 17 

6 

12 0 

0 

11 18 

0 

11 16 

11 

12 0 

0 

Barley Meal 

Fibh Meal 

10 3 2 

9 15 

0 

10 4 

0 

10 6 

0 

10 7 

2 

10 0 

0 

19 7 6 

18 16 

0 

19 6 

0 

19 0 

0 

19 7 

6 

18 10 

0 

Maize Meal — 












Home- Manufactured 
South African - 

10 10 0 

9 15 

0 

11 0 

0 

10 8 

0 

11 5 

8 

10 13 

2 

(Yellow) 

10 9 1 



10 17 

6 

... 


10 16 

8 



(White) 

10 0 0 



10 6 

0 



10 G 11 



Locust Bean Meal 












(Fine) ... 

Maize Gluten Feed 

10 12 G 

9 8 

9 

10 12 

6 

9 12 

G 

10 8 

2 

9 6 

3 

(Paisley) 

9 15 0 



9 15 

0 



9 15 

0 

. . . 


Maize — Plate 

9 12 6 

9 6 

0 

10 3 

3 

9 ii 

G 

10 6 

0 

9 17 

G 

Do. Amorican ... 

9 13 5 



10 2 

0 



10 9 

1 



Oats- Home 

9 7 6 

9 6 

0 

9 8 

9 

9 7 

0 

9 11 

11 

9 7 

6 

Do. Plato 

8 11 3 



8 17 

G 



9 8 

2 



Do. Canadian, No. 1 








30 0 

0 



Do No 2 

8 i'i 11 



9 J 

6 



9 10 

0 



Barley Feedi ng( Home) 

10 3 9 

9 0 

0 

10 4 

3 

9 *8 

9 

9 17 

6 



Do. Bran 

Wheat — 

9 17 6 



10 1 

0 



9 18 

9 



Home 

9 12 6 

9 0 

0 

10 19 

9 

10 12 

0 

12 13 

2 

11 2 

6 

Poultry 

9 11 3 

9 0 

0 

10 JO 

9 

10 12 

6 

11 15 

0 

11 3 

4 

ImiKirted 

Middlings (Fine 

8 10 8 



9 10 

3 



10 8 

9 

... 


Thirds or Parings) 
Sharps (Common 

8 3 2 

7 0 

0 

8 6 

9 

7 16 

0 

9 0 

8 

8 13 

9 

Thirds) 

6 17 6 

6 10 

0 

7 6 

6 

6 17 

0 

7 18 

2 

7 8 

9 

Bran (Medium) ... 

6 11 11 

6 19 

6 

7 8 

3 

6 16 

0 

7 9 

1 

7 6 

8 

,, (Broad) 

6 14 5 

6 15 

0 

7 6 

0 

7 11 

0 

7 12 10 

8 3 

9 

Malt Culms 

Distillery Mixed 

7 17 6 

7 16 

0 

7 16 

6 

7 12 

8 

7 12 

6 

7 12 

a 

Grams— Dried 


9 5 

0 



9 5 

0 

9 16 

8 

9 6 11 1 

Brewers’ Grains — 












Dried 

9 0 11 

7 16 11 

8 16 

6 

7 17 

0 

8 13 

2 

8 0 

0 

Distillery Malt Grains 








8 10 

0 



— Dried ... 

8 17 10 



8 10 

0 



... 


Crushed Linseed ... 
Locust Beans, 

21 0 0 



21 8 

0 



23 1 

3 



Kibbled and Stoned 

9 10 0 

8 17 

4 

9 10 

0 

8 17 

a 

9 10 

8 

8 17 

6 

Beans -China 

11 2 6 



11 3 

6 



10 16 

0 

• t • 


Do. Sicilian 

n 0 8 



U 1 

9 



10 7 

10 



Pease, Calcutta (White) 

14 2 6 



15 0 

0 



15 5 

0 

... 


Feeding Treacle ... 
Linseed Oil, )>er gall. { 

7 1 11 

6 16 

0 

7 0 

0 

6 17 

0 

7 0 

8 

7 6 

0 

0 4 0 > 



0 4 

2 

... 


0 6 

9 

... 



456 
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iPffinxbiBBBS : Monthly Average Prices at Glasgovr and Leith. 
(Omypiledfrm Beportt meived from the Dtpartnmt’t Market Beportm.) 




■ 



July. 

August. 

Description. 



m 






SI 

miiiii 

m 











Glasgow. 

Leith. 

Glasgow. 

Leith. 

KitnttofSodal ... 

% 

N. IS} 

per ton. 

r t. d, 
10 12 0 

per ton. 

£ 1. A 

10 13 0 

per ton. 

r t. A 
10 12 2 

pet ton. 

£ g. A 
10 13 0 

per ton. 
i t, d, 
10 13 0 

per ton. 

£ t. A 

9 9 0 

Kitroobalkll 

K. 16} 

10 0 

0 

... 

10 0 

0 

... 

... 

... 

Sttlphate of Ammo- 
nta (Keutral and 
Granular) | 

K. 20'6 

10 12 

0 

10 13 0 

10 7 

5 

10 13 0 

9 9 0 

9 9 0 

Superphosphate ... 

P.A. 18-7 

02 7 

6 

2 12 6 

a2 7 

6 

... 



It 

.. 16'0 

a1 12 

6 

2 17 6 

a2 12 

6 

... 

... 

... 

Ground Mineral 
Phosphate t ... 

p.A. aei 

2 7 

6 

... 

2 7 

4 

... 

2 6 6 

2 6 6 

Kainit (in bags) ... 

Pot. 14 

3 7 

6 

3 3 9 

$ 7 

6 



3 2 6 

Potash Salts 

Pot. 20 

3 17 

6 

3 12 6 

3 17 

6 



8 10 0 

n *1 

Pot. 80 

5 5 

0 

5 1 8 

5 5 

0 



4 17 6 

Muriate of Potash... 
(on bull of 80 per cent, 
purity) 

Pot. 60 

9 12 

6 

9 2 6 

9 12 

6 


... 


Sulphate of Potash 
(on bails of SO per cent, 
parity) 

Pot. 48'6 

11 16 

0 

11 3 9 

11 15 

0 


... 


Steamed BoneFlour-j 

K. 0-8 
P.A.27J/30 

j 8 6 

1 

0 16 0 0 

j 

6 5 

0 


... 


Bone Meal, Home a | 

N. 8-8 \ 
P. A. 2291 

! 7 15 

1 

0 1 

7 16 

0 




„ ,, Indian a 1 

N. 8-761 
P.A.22-9 J 

j 

1 9 5 

i 

0 

... 

9 5 

0 

1 



Basic Slag* 

P.A. 11 

' 2 1 

9 


2 1 

9 1 



* 

M »l 

„ 12 

1 2 2 

9 


2 2 

0 1 ... 


... 

• 

t» f> 

IS 

2 8 

9 


2 3 

9 




* 

u 

’ 2 5 

9 


2 5 

9 


.. 


• • 

It It 

14 

1 


2 12 6 




... 


« 

II II 

15 

1 2 7 

9 

... 

2 7 

9 




#« 

•1 It ••• 

„ 18-5 

... 


3 7 0 

... 





11 It b 

„ 18 

. 


8 12 a 

... 



... 



AbbreTUtioni s: nitrogen ; P.A. =Pho8phorio Acid ; Pot = Potash. 

**75 percent, to 80 per cent Citric Soluble Phosphates ; carriage paid in O-ton lots to Lanarl^ je 
and Benfi^wshire stations. ** At Leith, 

t Fine grist 80 per cent fineness through standard lOO mesh sieve. 

I Oarria^ paid in 6-ton lots. II Carriage paid in 2-ton lots. " 

a, F.o.r. Glasgow. b, Belgian slag at Leith. 

Printed nnder the anthority of Hn Majmtt’s SvATioinnir Omoi 
By J. fiUnasr d( Oo„ Ltd., Thlitls Stmt, Bdlnbuxgh. 

(84W.) Wil084lA8«8. 1875 -f 11, pp. 446-467. 10.29. J.«.BCo.,Iitd. a.ll 
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